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THE MOST SERIOUS RAILWAY ACCIDENT of the 
week wasahead collision April 28 on the Metro- 
politan branch of the Baltimore & Ohio R. R., near 
Gaithersburg, Md. An express train from Baltimore 
and Washington to Cincinnati ran into a freight 
train that was standing on the track at a water sta- 
tion. The four front cars of the express train were 
overturned and the wreck caught fire, the mail, 
baggage and one passenger car being destroyed, 
Five men were killed, but none of the passengers 
were hurt. A serious derailment accident occurred 
April 26 on the Cleveland, Cincinnati, St. Louis & 
Chicago R. R., 3 miles west of Indianapolis, Ind. 
An ea: tbound express train was running at high 
speed ou a down grade when the rear Puliman car 
jumped the track, broke away from the train and 
went into the ditch. Six passengers were injured. 
The accident issaid to have been caused by a broken 
rail. A head collision between a freight and con- 
struction train occurred April 24 on the Pittsburg & 
Lake Erie R. R., between Rock Point and Home- 
wood, Pa., owing to the carelessness or a mistake of 
the flagman sent out for the construction train. 
Two men were killed and 3 were injured. 


THE ELEVATED RAILWAY STATIONS IN CHICAGO 
will differ materially from those in New York. They 
are on the ground and are built of pressed brick and 
terra cotta. Passengers enter a waiting room on 
the ground floor, where the tickets are sold. When 
atrain approaches within 500 ft. of the station, an 
electric bell is sounded and the direction of the 
train indicated. One stairway leads from the wait- 
ing-room to the northbound and another to the 
southbound trains. The platforms are on the out- 
side of the tracks and are 200 ft. long and 8 ft. wide. 





THE WETTEREN SMOKELESS POWDER was recently 
tested at the Springfield, Mass., armory. The trials 
showed that the powder produced an initial velo- 
city of nearly 1,900 ft., and an initial pressure of 
47,000 lbs. with a charge of 36 grains. «che standing 
army cartridge now in use carries 55 grains of 
ordinary powder, and gives an initial velocity of 
1,400 ft. and a pressure of 35,000 Ibs. 


THE TENNESSEE CANAL COMMISSION authorized 
by the last legislature, will consist of the following 
members: R. A. ALLISON, of Jackson; W. C. Wurrt- 
THORNE, of Columbia, and T. M. McConne.t, of 


Chattanooga. The object of the commission is to 
survey a route for a canal bet ween the Cumberland, 
Tennessee, and Mississippi Rivers. 


ELECTRIC WELDING MACHINES of large size for 
welding rails are being built by the Thomson Elec- 
tric Welding Co., of Boston, Mass., for the Johnson 
Co., of Johnstown, Pa. The latter company has 
been conducting extensive experiments in rail weld- 
ing, and is said to contemplate an expenditure of 
about $250,000 for plant, ete. The largest machine will 
have a base 14 « 18 ft. and weigh about 20 tons. A 
large dynamo-room of brick is being built, and each 
dynamo will be driven by its ownengine. “An alter- 
nating current will be led from each of the dynamos 
to the particular welding machine it is to serve, al- 
though the current will be so arranged in the dy 
namo-room, by means of a switchboard, that it can 
be either distributed, concentrated or used direct, 
as occasion may require. In electric welding what 
is needed is a current of tremendous quantity and of 
low intensity. 

A NEW Detroit RIVER TUNNEL is a probability of 
the nearfuture. The Michigan & Canada Tunnel 
Co., has been organized, supposedly in the 
interest of the Michigan Central R. R. Co., to build 
a double track railway tunnel under the Detroit 
River, connecting Detroit, Mich.,and Windsor, Ont. 
The tunnel will cross the river a short distance be- 
low the present Michigan Central transfer ferry and 
will open on the main line on the Detroit side of the 
river, about one mile back from the shore. The total 
length will be 12,033 ft., of which 2,100 ft. will be an 
open cut on the Canada side and 1,500 ft. an open 
eut on the Detroit side. The inclosed portion 
or tunnel proper will be 8,433 ft. long. The 
tunnel will be lined with steel plates, inside 
of which will be five rings of brick and con- 
crete. The outside diameter of the lining will be 31 
ft. %in., and the inside diameter 27 ft. Preliminary 

work will begin at once. The material penetrated 

will be clay similar to that penetrated by the Port 

Huron tunnel, ere in our issues of Oct. 4, Nov. 
8and 22,and Dec. 6, 20 and 27, 1890. Until more 

complete surveys are savane it cannot be determined 

what the method of excavation will be, but probably 
shields will be used similar to those used in exca- 
vating the Port Huron tunnel. 








THE PROPOSED IRISH CHANNEL TUNNEL is stilla 
topic for discussion among English engineers. There 
seemsto be no fear in this case that the tunnel 
might be made the route for invasion by a foreign 
army, although when the tunnel beneath the Eng- 
lish Channel was under discussion the idea that in 
time of war the tunnel might be a convenient means 
for invading England proved an insurmountable bar- 
rier to the enterprise. Besides the proposed tunnel, 
for which four routes have been suggested,there have 
been proposals to build a submerged tubular bridge 
about 60 ft. below the surface of the water, a cause- 
way after the fashion of a breakwater, anda series of 
great cantilever spans like an extended Forth bridge. 
The tunnel, however, seems the most feasible plan 
for making the crossing, and its cost is estimated at 
from $25,000,000 to $50,000,000. 


A RAILWAY INTO KASHMIR, a district lying in the 
Himalaya mountains, northwest of British India, has 
been determined on. The wonderful scenery of this 
region bas been made famous by Moore's “ Lalla 
Rookh ”; and although the line is projected chiefly 
for military reasons, it will doubtless secure a heavy 
tourist traftic. English residents of India, especially, 
will appreciate the opportunity of an escape to high 
and healthful altitudes for the summer months. 


THE NICARAGUA CANAL INSPECTION PARTY, head- 
ed by President WARNER MILLER, according to dis- 
patches received this week, left Greytown April 8, 
proceeded 10 miles by rail to the end of the track, 
and thence proceeded on foot 21 miles over the sec- 
tion where the critical and heavy work of the Gulf 
end of the canal lies to the site of the future Ochoa 
dam. The tramp was a hard one and occupied three 
days. Thence the party took one of the company’s 
steamers up the San Juan River and Lake Nicara- 
gua to Managua, the capital, where a week was 
passed in “inspecting” fétes and banquets. Tence 
the party followed the canal line down tothe Pacific, 
and on April 24 left to return to Greytown, which 
they reached April 26. The party expects to land in 
Tampa Bay, Fla., May 5, and will be back in New 
York about May 7. Mr. D. McN. Stavurrer, of this 
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journal, is of the party, and as our readers will soon 
obtain from him a complete and full abstract of bis 
observations and conclusions as to the work, we re- 
frain from giving further details now, further than 
to say that the inspection seems, from the tele- 
graphic despatches, to have created very favorable 
mpressions. 

WORK ON THE NIAGARA FALLS TUNNEL is to beé 
pushed as rapidly as possible, according to recent 
reports. Shaft No. 1 is 5 ft. below the upper line of 
the tunnel, and headings will be turned soon, At 
Shaft No, 2the headings are already advanced 35 
ft. in each direction. At the portal the tunnel has 
been driven 30 ft., and the contractors’ railway is 
being laid, 

AN IRON TRUSS HIGHWAY BRIDGE across the 
river at Elm St., Pittsfield, Mass., gave way April 
27, the abutments having been undermined by bigh 
water. Three chiidren went down with the bridge, 
but were rescued uninjured, 


Tur CASTLEWOOD DAM located on Cherry Creek, 
about 35 miles from Denver, Colo., is being examined 
by Messrs J. P. MAXWELL, State Engineer, H. F. 
MERRIWEATHER, City Engineer of Denver, and 
DONALD CAMPBELL. Fears have been expressed by 
the people living below the dam that it would give 
way and give rise to heavy losses. According tothe 
Denver Republican the dam is of stone, 70 ft. high, 
73 ft. thick at the bottom and 8 at the top. The 
water face has a slight batter and the other face 
is stepped. A stream of water flows from be 
neath the dam, and it is claimed by some that the 
foundations are bad. The committee had not re- 
ported at last advices. Mr. A. P. RoL_uer, New 
York City, was present at the examination of the 
dam to represent Eastern bondholders. The dam 
was built under the direction of Messrs A. M. WELLS 
and H. A. Woop. 


THE NORFOLK & WESTERN R. R. BRIDGE over the 
Ohio River at Kenova, W. Va., will have five spans 
four of which will be 3014 ft. long each, and the cen 
tral one, 521 ft. long. The total length of the briage 
proper will be 1,737 ft., and on the West Virginia 
side there will be an iron viaduct approach 2,149 ft. 
long. The masonry, when completed, will be 40 ft. 
above high waterand 100 ft. above low water. It will 
consist of 6 piers and one abutment. Work is well 
advanced on both masonry and superstructure. 


RvUssIAN PETROLEUM bids fair to become in the 
near future a serious competitor to the American 
product in European markets. According to the 
Economiste Russe the production of Russian re- 
fineries in 1889 was 162,859,996 poud (about 5,862,950, 
856 lbs). The principal district of production is the 
Caucasus in the vicinity of the town of Baku. The 
petroleum is found in the tertiary layers at a depth 
of from 700 ft. to 900 ft. The raw petroleum which 
the Baku sources yielded from Jan. 1, 1890 to Nov. 1, 
1890, was 192,044,202 poud (6,913,591,272 Ibs.). There 
are 203 refineries in Russia, 147 of which are at 
Baku. Only about 257 of the refined product is now 
exported. 


THE NATIONAL ASSOCIATION OF INVENTORS AND 
MANUFACTURERS, organized at Washington, D. C., 
has elected the following officers: President, R. J. 
GATLING, Hartford, Conn.; Vice-Presidents, G. G. 
HvusBBARD, Washington; Prof. U. A. ANTHONY, 
President of the American Institute of Electrival 
Engineers; THoMAs SHAW, Philadelphia, Pa., and 
Hon. B. ButreRwortu; Secretary, J. E. WATKINS, 
Washington; Treasurer, M. C. Stone, Washington. 
The association is the outcome of the recent cele- 
bration of the centennial of the patent system, and 
is expected to have a large membership. 


A LIGHT RAILWAY has recently been opened in 
England which includes some novel features in Eng- 
lish railway practice. It is known as the Glyn 
Valiey Ry., and runs from Chirk Station on the 
Great Western Ry. to Glynceiriog, a distance of 
about 8 miles, and is to be extended. The gage is 
2814 ins. There are 2 locomotives, taking daily 5 
trains from Chirk and 4 from Glynceiriog, and mak- 
ing the trip in 0 minutes. ‘The line will have acon- 
siderable traffic from granite quarries. There is 
only one class, and the passenger cars seat 12 per 
sons. There are 3 stations, but tickets are issued at 
an office in the baggage car, so that station masters 
and ticket clerks are not required at the stations. 
Passengers are allowed 60 lbs. of personal baggage 
free. 
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Montreal Harbor Improvements. 

The Dominion Government approved, in January, 
1881, the plan for harbor improvements sub- 
mitted by the Harbor Commissioners of Montreal in 
January 1890. The plan as adopted involves an es- 
timated expenditure of $2,828,000, of which the city 
provides $708,400, It will triple, or increase by about 
2 miles, the deep water wharf frontage of the harbor 
in its most valuable part, between the entrance to 
the Lachine Canal and Bonsecours Market. It also 
provides the city with protection against floods by a 
masonry parapet wall about 1 mile long, raised above 
the highest recorded flood level and provided with 
12 gate openings and folding iron gates, which are 
to be lowered in summer but raised during the 
period when flooding is possible. The shore wharf 
and piers are to be raised about 10 ft. above their 
present level, so as to make their surface continuous 
with that of Commissioners and Common Sts., thus 
doing away with the inclined ramps, which are great 
obstacles to the handling of heavy freight. The 
scheme also provides for the widening of about a 
mile of these streets from the present average of 55 
ft. to an average of 90 ft., and *¢ mile of shore wharf 
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from an average cf M0 ft. to a uniform width of 
200 ft. The piers are to be 230 ft. wide, giving space 
for a double row of freight sheds and double-track 
railway, and of various Jengths as limited by the lo- 
cality, the longest being 1,500 ft. The surface of the 
piers and wharf will be 18! ft. above ordinary low 
water, ll‘¢ ft. above ordinary high water in May 
and June, 6ft. above ordinary mid-winter level of the 
river and 1 ft. above the average of the highest water 
at the time of ice shoves for the last 40 years. The 
basins between the piers are to be 300 ft. wide, and 
the narrowest part of the channel between the piers 
and the guard wall 550 ft. The works referred to 
are shown on the accompanying plan between St. 
Helens Island and the Victoria Bridge, The new 
works shown at Maisonneuve and Hochelaga are not 
included, These have been under construction for 
two years past, and when completed will add about 
2 miles of deep water wharf frontage to the harbor. 
The most characteristic feature of the scheme is 
the guard pier extending from the we8t abutment 
of the Victoria Bridge along the outer or river side 
of the harbor, a distance of 7,050 ft. This pier is to 
be raised above the highest floods, or about 30 ft, 
above low water, and to be capable of arresting the 
greatest ‘tice shoves,” thus changing the protected 
parts of the harbor from a sea of ice shoves in win- 
ter and troublesome currents and eddies in summer 
toa still-water basin 173 acres in extent. Of this 


area 100 acres, including the existing deep-water por- 
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tion of the central part of the harbor, will at pres- 
ent be deepened to 2714 ft. at low water, and the re- 
mainder being shallow will be reserved fora high 
level basin, slip and graving docks, warehouses, 
etc., to be proceeded with according to require- 
ments. This latter work is not included in the pres- 
ent estimate of cost. 

The present harbor is subject to very severe ‘‘ice- 
shoves,” and no craft dares to remain there during 
winter. Sheds and everything must be removed 
from the wharves before winter fully sets in, and 
the wharves themselves must be made very sub- 
stantial to avoid destruction orseriousinjury. When 
the guard pier is built permanent sheds, elevators, 
store-houses, etc., can be constructed on the new 
wharf and piers, and the improved harbor will 
afford security to vessels at all seasons. Ship 
building also and repairing can be carried on to ad- 
vantage during the winter months. 

From an engineering point of view the harbor im- 
provements at Montreal are of peculiar interest. 
Nearly 50 years ago a project was formulated for 
utilizing the shallow area of river opposite Point 
St. Charles, between Victoria Bridge and the pres- 
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ent harbor, and since that date about 50 schemes 
have been put on record. Three different classes 
of difficultiesare presented: The inherent difficulties 
of the problem of taking advantage to the fullest ex- 
tent of the natural facilities for improvements, 
without hazarding injurious consequences by affect 
ing the movements of the ice or the discharge of the 
river; then the high cost of such a comprehensive 
scheme, and lastly the sectional jealousy respecting 
the site to be selected for improvement. 

A plan dated 1842, and signed by Mr. JoHN CLIFF, 
seems to be the first that shows a pier extending out 
on Point St. Charles, or Windmill Point Shoals, but 
this was for the accommodation of timber rafts,and, 
though it may have suggested, it scarcely appears 
to be the original of the many Point St. Charles 
schemes that have since appeared. In 1853 Messrs. 
GzOWSKI and KEEFER made a report and prepared 
a plan embodying the essential features of all sub- 
sequent plans in so faras it provided for an outer 
wall and high level basins on the Point St. Charles 
shoals, andin 1855 Mr. KEEFER prepared a plan lo- 
cating these nearly in the same position as on the 
present adopted plan. Numerous impracticable 
scherffs have been proposed during the last 40 years. 
Of the practicable schemesthere have been four 
somewhat distinct classes: (1) the Point St. Charles 
inland dock scheme, embodied in a report and plan 
by the late Mr. JoHN C, TRAUTWINE in 1858, which 
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was really an extension and enlargement of the 
Lachine canal basins, and a provision to connect 
them with the river by locks of sufficient dimensions 
to admit ocean vessels; (2) the Hochelaga inland 
dock scheme in various forms, one of which involved 
the extension of the Lachine canal through the 
Scart of the city; (3) the Lachine canal extension 
project prepared by Messrs. TRUDEAU and SIPPELL 
in 1873, by which the canal was to be carried along 
the river front to Hochelaga, and to be provided 
with basins and wharves, principally on the site of 
the present harbor; and (4) the project to provide 
increased accommodation by wharf exiension in, 
and reclamations from the river, as outlined by 
Messrs. GZOWSKI and KEEFER in 1853, further 
defined by Mr. THomas C. KEEFER in 1855, and 
still further elaborated and recommended, after an 
extensive investigation by a board of engineers, 
consisting of Messrs. BELL, NEWTON and FLEM- 
ING, in 1877. The present project was prepared 
by Mr. JoHN KENNEDY, Chief Engineer of the 
Harbor Commissioners, and embodied in a report 
and plan submitted to the Board in January 1888. 
It differs from the scheme proposed in 1877, chiefly 
in the location of the guard pier, its elevation above 


highest floods and ice shoves and the general direc 
tion or lead of the piers from the shore wharf. After 
the report of January 1888, the City Council of Mon- 
treal joined with the Harbor Commissioners in or- 
der that flood protection works might be incorpor- 
ated with the harbor improvements, and the plan of 
1888, modified with this end in view by Mr. KEN- 
NEDY and Mr, P. W. St. GeorGE, the City Surveyor, 
has been finally adopted. The guard pier has been 
located and soundings taken preparatory to the be- 
ginning of construction during the coming summer. 


The British Royal Naval Exhibition. 


[FROM AN ENGLISH CORRESPONDENT. ] 


Last year there was held in London a Royal Mil- 
itary Exhibition, which, unlike many other English 
exhibitions, was a great succcess. Shortly after its 
close, a proposal was discussed for a Royal Naval 
Exhibition in 1891, at Chelsea, on the same site as 
that of the Military Exhibition. This project was 
favorably received, and the beginning of May will 
see the opening of the Royal Naval Exhibition by 
the Prince of Wales. The exhibition is divided into 
four sections: The first comprises works of art; the 
second, models of ships and boats, marine engines, 
naval dress of various periods, life saving apparatus, 
steering appliances, signaling apparatus, electric 
light machinery, machine tools in sh%yards and en- 
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gine factories ; the third, navigation appliances, such 
as compasses, lights, lighthouses and beacons, 
sounding machines and logs; and the fourth, work- 
ing models of the modern type of barbette ships, 
torpedoes, boats, guns, ammunition, submarine 
mining apparatus, diving appliances, the application 
of electricity to naval purposes, ete. 

The ground area is l5 acres and a ful) sized model 
of the Victory, as it was cleared for action in battle 
of Trafalgar, will be on exhibition. On an artificial 
lake there will be exhibited working models of ships, 
life-boats, etc. Modern guns of various sizes and 
makes will be shown even up to the present 100-ton 
gun in turret mounting. Most of the English ship- 
building and marine engineering firms will partici- 
pate in the exhibition. 


Macnee’s Dust-Proof Axle-Box for Railway 
Cars. 


The accompanying illustrations represent a car 


. axle-box fitted with a dust-proof device invented by 


Mr. DANIEL MACcCNEE, of London, England, and in 
use on a number of railways. Its purpose is to pre- 
vent the friction and wear resulting from the gritty 
particles which enter the box mostly at the side 
next to the wheel. In this side of the box is a circu 
lar groove, concentric with the axle, and in this is 
fitted a ring of metal, preferably cast-iron, with 
springs arranged behind it to press it outwards 
against the hub of the wheel. The ring can move 
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These boxes are extensively used on the London & 
Northwestern Ry. (and were incidentally mentioned 
in our notes on this road in ENGINEERING NEWs, 
April 11) and other English railways, and also ona 
number of railways in Europe, South America, Ans- 
tralia, Africa, ete. It is stated that more than 65,000 
are now in use, Arrangements are being made for 
putting some of these boxes on Pullman cars in this 
country, with a view totheir introduction here, as the 
tracks of American railways are more dusty than 
those of English roads, and consequently there is 
much more trouble from hot boxes, so that there 
should be a good field here for a really dust-proof 
axle box. 


Cost of Water Mains and Sewers at Provi- 
dence, R. I. 





The last annual report of the city engineer of 
Providence, R. I., gives some figures regarding the 
cost of laying water mains and constructing sewers 
which we abstract herewith. The approximate cost 
per foot of water mains and laying same, including 
all appurtenances except hydrants, and allowing $30 
per long ton for the pipe, is given as follows : 





Size, ins. Size, ins. Cost. 
| ae Mn cne as canes $2.403 
6 er ase a 3.349 
Or val eapadnhes ixeeder eM cvekcece <a 4.454 
icasabiwad na seeceekr «a s e4cee bebaoeeus 6.348 
Mea tsheu atic al) TE Me oe . ‘ 8.540 


The average contract cost of labor, per foot, on the 
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MACNEE’S DUST PROOF AXLE BOX. 


to and tro with the wheel in the transverse oscilla- 
tions of the axle, and forms a joint practically tight 
which prevents the entrance of dust or grit on the 
inner side of the axle-box. The outer side is closed 
by a lid or cover in the usual way. The cuts show 
a form of axle-box fitted with the Macnee device 
and applied to the Pullman cars running on the 
London, Brighton & South Coast Ry., England, 
which were referred to in ENGINEERING NEws, 
March 21. The pad is of wool, with vertical fibers, 
and is fed by strips of ordinary lamp wick. Another 
form of the Macnee box fitted with this device was 
illustrated in ENGINEERING NEws, Dec. 15, 1888, 

These dust-proof axle-boxes were first tried three 
years ago on the Caledonian Ry., Scotland, by Mr. 
Drom monn, then Locomotive Superintendent of that 
road, and they are said to have proved so successful 
that all the rolling stock of the line has since been 
fitted with them. It is stated to have been found in 
practice that one supply of oil to each box lasts from 
6 to 9 months; that no trouble is experienced from 
hot boxes, and that dust is practically excluded 
from the boxes even under the most trying circum- 
stances. The brasses wear smooth and even, and 
the oil in the boxes is found clean and free from grit 
and dirt. The saving in the quantity of oil has also 
been found to be considerable, more than balancing 
the slight increase in the cost of the box. The sim- 
plicity and eftectiveness of the device are its special 
recommendations. In adopting the axle-box no al- 
terations are required to the cars, as all the dimen- 
siors of the box can be made to correspond with 
those of the boxes at present in use. It is stated 
that any kind of oil can be used, and that the black 
oil or petroleum oil of the United States will do very 
well, 





different sizes of sewers, built in Providence during 
the last three years, has been as follows: 


8 in. pipe in basin connections................... .. $0.63 
en oS nado sdGik cance ecetésuaebooubuaes ees 
ma Tarheel aca edie “ere sedbiwscueivwarectsscanad 1.34 
16 ** single course brick sewer .. .................... 170 
ae 7 ~ - wo Ceaee ded iketned novn 
2 * = = = . pebntnal Whewdeekeeeteee 2.03 
a <p _ ” oe Sade weneenns aiaen 1.5 
4 - * " OS « A eaccneies 

48 “ double “ # . 


20 30 in. single course brick sewer.................. 


“ “ “ “ “ 


* double “ = * 





eS the Bee! tae 


The average cut for 12 and 15-in. pipe sewers 
was about 12 ft.; for brick sewers, 13 and 15ft. with 
the exception of the 40 » 60-in. sewers, when the 
average cut was about 24 ft. The excavation was 
mostly in sand and gravel. 


On the Advancement of the Profession of the 
Civil Engineer.* 





(Concluded from page 370.) 


In common with the other professions, the civil engi- 
neer is called on to aid the machinery of justice in turning 
out as near an approach to perfect justice as weak, finite 
humanity may be capable of effecting. But his profession 
has the questionable distinction of having helped to deflect 
the whole course of the development of the law in this 
particular branch of expert services in English speaking 
countries, and of having, in this manner, produced the 


*An address before the, Boston Socie! y of Civil Engineers, 
by CLEMENS HERSCHEL, President, - 
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expert witness—that is, a witness called in court togive 
opinions, and to be cross-examined upon these. However 
use.ul cross-examination may be to strip facts of embel- 
lishments or to expose mendacity, its application to an 
and the endeavor to twist the general laws of 
testimony to apply to opinions, are sure to lead to disap 
pointment and to failure. We find, indeed, that lawyers 
and legal authorities are agreed on the worthlessness of 
expert testimony, as now constituted, in aiding courts of 


justice; and study will show that it can be of value only 


under the precise circumstances under which it arose, 
The leading case (as itis called by lawyers) is FoLKEs 
rs CHADD, tried in 1782, during the course of which it 
was proposed to call JouN SMEATON, Civil Engineer, to 
give his opinion from the witness stand. This was per 
mitted (for the first time in English legal history, be it 
noted), by the presiding justice, but under the following 
circumstances: JOHN SMEATON was the first man in Eng 
lish-speaking countries who called himself a civil engi- 
neer. He was held in high esteem by his contemporaries 
He bad been the builder of the Eddystone Light, the first 
of modern lighthouses, considered then one of the mar- 
vels of human handiwork; and he was practically the 
only civil engineer in ‘England 
siding justice as well, as may be gleaned from the records 
of the case, held him in high respect, both as to his knowl- 
edge and as to his judicial temperament; and they were 
willing to let him, with his superior knowledge of the 
facts, and of their bearing and meaning, fairly decide the 
technical part of the case in hand. It was one relating to 
Under such cir- 
cumstances it is easy to see how such an expert witness 
could aid in the administration of justice; but it would 
have been more proper to have called him what he was 
-and what the laws or codes of the Continental countries 
would have then called ard would still call him—an ex- 
pert, called upon, actually or constructively, by both 
parties or by the court, to get at all the technical facts 


Both sides, and the pre 


questions of tide-water marsh drainage 


This he could do, either by hearing all the testimony or by 
research made upon his own initiative, and he could then 
report his opinions and conclusions to the court to aid it 
in arriving at a judgment upon the whole case. Taissub- 
ject is fully discussed in a paper printed in 1888, by the Bar 
Association of the city of Boston, through the committee 
on the amendment of the law, to which I will refer those 
who would read further upon it. 

It would contribute to the advancement of the profes- 
sion of the civil engineer to have a reform brought about 
in this matter of expert services in the conduct of judicial 
inquiries, and we may count, in such endeavor, upon the 
aid and sympathy of all the other professions, of the legal 
profession among others. Inasmuch as civil engincers 
foisted the conception of anexpert or of an opinion wit- 
ness upon the body of the law, it would be more than pro- 
per, if their labors should largely tend to restore the pure 
stream of justice as it déals with this and cognate sub- 
jects. 

W hat can engineers do to promote the advancement of 
their profession? We have seen that in order to be mem- 
bers of a profession they must have given to them the con- 
fidence of the public. They must, then, first of all, make 
themselves worthy of that confidence. Their work must 
be not only study and learning, but practical application 
as well. Not theirs the amusement of “pursuing science 
for science’ sake,” but the art of directing the great 
sources of power in nature for the use and convenience 
of man. The engineer must know how to direct and how 
to wield natural resources; his business is such di 
rection and application; whence it follows, that in 
him the hand and the executive abilities need a 
training quite as much as the intellect. Lacking these, 
or deprived of the opportunity to exercise them, he speed- 
ily changes and becomes the crafisman, surveyor, the 
measurer of quantities, or the studious, contemplative 
philosopher or savant. On the other hand, it is only with 
such ability to direct, and with opportunities for the 
exercise of the talent, that the profession of the civil en- 
gineer may be said to exist. Even now the railways of 
the United States are currently distinguished as those 
operated by civil engineers, and those where the old-time 
custom still prevails of putting men in charge more or 
less lacking in the proper qualifications for their work. 

Inasmuch as the model railways of the country belong, 
and have long belonged, to the former class, railways 
would seem to have profited by this form of advance- 
ment of the profession of the civil engineer. 

For some occult reason, some railway companies, es- 
pecially in New England states, still hold to the idea that 
to have deen the driver or even only the baggage-master 
of a four-horse stage coach on the route of the railway 
before it was built confers superior qualifications to 
operate the road upon the individual in question. Some 
of our principal railways have not yet discovered that it 
is the business of a civil engineer to design briuges; and 
they fritter away opportunities and money by letting 
some boy in an architect's office, or the road carpenter, 
try their ‘prentice hands on such bridge as the company 
may have occasion to build or to renew. A mere recogni 
tion of the fact that the civil engineer is a professional 
man should make such mistaken action impossible. x 

Another illustration of the profit that comes to corpora- 
tions operating engineering, works, by{placing engineers in 
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ebarge of them,might be drawn from the experience of some 
of our large New England water-power companies. Surely 
those of them who have placed their engineers in responsible 
positions are acknowledged to be betterand more profitably 
conducted than those who flounder aleng under inexpert 
guidance. The advancement of the profession of the civil 
engineer will make the resident executive conduct ofa 
water-power company, by any one not a skillful hydraulic 
engineer,the memory of a bygone age,and an absurdity 

Besides being fitted for their profession, engineers must 
themselves strive for its advancement. They cannot aim 
at money making first; to do so would be to sink the 
profession. Itiseven now threatened with dissolution 
into groups of contractors for various engineering works. 
A man should at the outset make up his mind whether 
he will join one such group or will be a civil engineer. It 
is but seldom that the change can be made in after-life 
from one occupation to the other. The civil engineer 
must, in common with other professional men, be pre- 
pared tosuffer in the upholding of his profession. It is 
only by such suffering that unselfish work can be accom- 
plished in this world. 

One of the profession has well illustrated this as fol- 
lows: 


The engineer is the vanguard of civilization, whether it 
be in the form of a prospector for the material resources 
of the earth or in the domain of mind. He must be in ad- 
vance of or at least abreast with the times, and never in 
the rear, if he would not lose his rank. He must either 
have invented the new systems which have done so much 
to elevate humanity and cheapen products or have been 
able to execute such projects when conceived by others, 
though in se doing he may have, and often has, stood in 
perii of his life. History is replete with instances of tu- 
mult, arson and murder because of the »ottempt made at 
various times to introduce labor-saving machinery or to 
construct a new and more speedy line of communication, 
to supply a community with better light, more water, 
better power, etc. Every one will recall numerous cases 
of opposition to every proposed change in means of trans- 
portation, from the pack-saddle through a wilderness to 
turnpikes, plank-roads, tramways, canals and railroads; 
and, in the rolling stock, from the burro tothe locomotive, 
or from the Conestoga to the palace sieeper. 

But what has all this cost? As a tribute to the perse- 
verance and energy of the early engineers, whose memo- 
ries are still cherished, and whem works are their mile- 
stones, and as a finger-post for future travelers along the 
highway of engineering, we beg leave to say that there is 
an experience so invariable as to be enunciated as A LAW 
OF DEVELOPMENT, the successive stages of which are 
marked by— 


(1. Ignorance on the part of the public to the pro- 


Ps 
& | jevt. 
3 2. Indifference to the proposed benefits after they 
&e have been stated. 
= 3. Incredulity by those who, knowing nothing of 
° the resources of science, deem the scheme im- 
 % practicable or physically impossible. 
3 ¢f{ 
S »|4. Argument, which follows from the above and 
z 3 | other conditions. : 
ake 5. Denunciation, after the projectors of the works 
~~ r have established their points. 
3g s 6. Ridicule, when argument and denunciation fail. 
| 
(7. Violence, the successor of 4,5 and 6, and result of 
a | persistence in efforts to construct the work. 
a «8 Persecution, sometimeseven to death, from con- 
fy tinued perseverance in the improvement. 


| 
(9. Success, if all the above are outlived. (HAUPT.) 
Engineers have, then, no easy berth in this world or 
country of ours. They are barely recognized asa pro- 
fession; it is with difficulty that they canever be fully 
fitted to meet the requirements of the position they should 
occupy. But there lies clearly before the. profession a 
most glorious future. With advancing knowledge, with 
the growing complexity of the requirements of modern 
life, the work of the engineer is necessarily increasing. 
He has but to be true to the profession to make clearer 
and more appreciated its standing; until that time, when 
it will no longer be necessary—as it now is not necessary 
with regard to most of the other professions—to so much 
as apeak of the advancement of the profession of the civil 
ongineer. 


An Autograph Letter of Sir Henry Bessemer. 


At the International Session of the British and 
German metallurgists with the American Institute 
of Mining Engineers, held in Pittsburgh, last Octo- 
ber, President Sir Jas. Kitson presented a paper on 
“British Contributions to the Metallurgy of Iron 
and Steel.” SirJAMeEs was so fortunate as to secure 
from Sir HENRY BESSEMER an autograph letter giv- 
ing a most interesting account of the manner in 
which he came to make the great invention which 
bears his name. 

The letter was printed in our issue of Oct. 18, <A 
fac-simile of this letter has just been published in 
the ‘“*Transv ‘ions of the American Institute of Min- 
ing Engineers,” and feeling sure that many of our 
readers will be interested in seeing the handwriting 
of the famous inventor, who is now nearly four 
score years of age, we reproduce herewith the open- 
ing and close of the letter, the full length of which, 
by the way, is 21 pages of manuscript. The original 
letter is preserved among the archives of the In- 
stitute of Mining Engineers. 
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The Granite Industry of the United States. 


The recently issued census bulletin having the 
above title is another mark of the apparent thor- 
oughness with which the present census is conduct- 
ed, and the evident desire of the officers in charge 
to publish the results of their investigations as soon 
as possible. 

In this report, which is prepared by Mr. Wo. C. 
Day, the term “‘ granite” is made to cover a much 
greater variety of stones than the strictly scientific 
use of the name would allow. At the same time the 
great bulk of the stone is true granite of one sub- 
variety or another. This broad classification is 
adopted for the purpose of making the report more 
valuable to stone ptoducers and users who do not 
make fine distinctions in their business bet ween the 
several varieties. If by actual use a particular 
granite is found to answer well for a certain pur- 
pose, it is correspondingly well received without in- 
quiry as to its special constitution, which in reality 
determines its adaptability for such purpose. 

The following table gives the value of output in 
those states which produced stone to the extent of 
$500,000 or over in 1889. The growth of the industry 
is shown by comparing these figures with the cor- 
responding amounts for 1880, which are also given in 
the table : 


Value of output. Per cent. 





State. 1880. 1889. increase. 
Massachusetts.......$1,329,315 $2,503,503 88.3 
Meee donc ices 1,175,286 2,225,839 89.4 
COMPOUE sn cisccssce 172,450 1,329,018 671 
Connecticut.......... 407,225 1,061,202 163 
Rhode Island........ 623,000 69.4 
Georgia...... anne 64,480 1,068 
New riampshire..... 303,066 140 
Pennsylvania........ 211,454 195 
VORURGRS. Accccciccces 59,675 874 
Missouri...... neaeead 110,009 500,612 353 


It will be seen from the foregoing table that 
Massachusetts and Maine hold the same relative 
positions, namely, first and second, that they did in 
1880, and that to hold these positious the increase in 
value of output has been very great. A very notable 
increase in production has raised California from 
ninth place in the tenth census to third place in the 
eleventh. Rhode Island has dropped from third to 
fifth place, thus putting it below Connecticut, which, 
by more than doubling its output, maintains fourth 
place. The production in Virginia has changed but 
very little in the past 10 years, so that, remaining 
constant in value of output, its position in the series 
has dropped from fifth to fourteenth place. In the 
case of Georgia a very striking increase raises it 
from twelfth to sixth place, thus placing it one posi- 
tion above the “Granite State,” New Hampshire. 
The increase in production in Georgia is largely due 
to the extensive operations at Stone Mt., near 
Atlanta, which were begun only afew years ago. 
Operations in New Hampshire have resulted in an 
output of more than twice the value of that reported 
in 1880, but, nevertheless, it has fallen from sixth to 
seventh place. It is probable that the outputin this 
state during 1890 will show a decided gain, owing to 
the fulfillment of a number of extensive con- 
tracts for Concord granite which have been recently 
made. Pennsylvania, by nearly tripling its output, 
maintains eighth place. The great increase in pro- 
duction in California is due to operations at the Fol- 
som granite quarries. The granite produ ,ed at this 
locality is largely used on the spot in constructing a 
dam to be utilized by the Folsom Water Power Co. 
It has also been applied to the construction of a 
canal and the buildings of the power house of the 
state prison, located near the quarries. This work 
was done chiefly by convict labor. In Sonoma Co. 
granite is extensively quarried for paving blocks. 
This stone is really basalt, and has given unmistak- 
able satisfaction for paving stone. Most of the pav- 
ing blocks of the state come from this county. Mis- 
souri maintains tenth place, but as compared with 
the Tenth Census figures the value of the output is 
more than quadrupled. This increase is due to ex- 
tended operations at Graniteville, in Iron county, 
where a so-called red granite is produced, which has 
become quite popular in a number of large cities for 
building purposes. 

The following table shows the amounts and values 
of the granite, according to the purposes for which 
it was used, that was produced in 1889. Underthe 
head “‘ Miscellaneous” are grouped millstones, walls, 
posts, machine beds, block granite, yard stock, 
boundary stones and random. The variation in the 
price of Jpaving blocks in those states which have 


been producing them for some time is due to the 
quality of the stone used for these purposes, and aiso 
to the special care observed in trimming blocks to 
certain definite sizes. In some localities surface 
rock of inferior quality is broken up into paving 
blocks, which are sold at low prices. 











Building. 












The percentage of wages to total expense, given 
in the last column, were calculated from the total 
wages and total expenses in the several States, and 
do not agree exactly with those obtained from the 
cost per cubic foot and wages per cubic foot, which 
are only carried to the nearest cent. 


AMOUNT AND VALUE OF GRANITE PRODUCED IN 1889, CLASSIFIED ACCORDING TO Use 


Cemetery & Bridge, Miscella 


s Javi ‘ks. Tots 

S Paving blocks, deassative, iam, vVe"s acamiaae Total, 

- 

State, < Val. " , ; 5 

S| M.| per| Mm. | V8) wo. | ven) mM. | Se) oe. | Val) og. | Val) yg, Value: 

= jeu. cu. | en. | P& thou-) per | cu. o cu. ¢ cu - Feu —- 

y, | ft. | ft. | te | eh fannds.| M. | ft. | oe | fe |) ge | ft. | oe | tt. | Sms 
Cis asta Cudiscacaes 76, 496 $0.85 3,284 $0.17 7,303 $40.70 86 $1.34 S880 S027 15, $9.35 4,761 1,329 
CRs ig Kececdoesccse’ 10 2,620 ll i 21 7 — fi] 36 2,677 5) 
Comnectiout.......ccccses. 53 2,358 3 568 19 761 53.45 148 75 571 JW 199 08 3 836 1,061 
Delaware inne epee 5 229 ut 156 43 104. 78.97 +k 906 All 6 -l2 L386 211 
SN aicsctencinaae : 23 «O70 wD 659 38 1,600 53 10 190 25 876 12 2.426 752 
MI co dlGacrnttevaves 153 1,818 46 3,737 25.17,705 46.55 22 1.9 87 VW 6 26 «6,701 2,226 
Maryland........ TRESS 23 «1,579 17 1,051 12 §=6.287) 35.93 31 62, 7lv 05 3.371 447 
Massachusetts............ 151 6,664 -21) 1,475 32. 6.106) 42.01 wt 98 252 13 TUS 20) 9.587 2,504 
pS SRT 23; lz 99 86399 2 1,23) 54.92 5 81 3 8 8 357 
OS Eee 1 86110 1.99 871 25° 4,22) 50.19, ..... 4.17) 283 23 1.24 Sl 
New Hampshire ... ..... 78 1,316 -25 1,158 22 2,044; 42.85 152 89 110 US 95 8) 2 822 728 
New Jersey............... 23; 328 .13) 2,090 11 4,000) 42.14 .60 3,960 04 6,375 126 
New YorR...... «+ 13) 1,078 14, 248 21 587) $5.92) 122 iu 67 07 1,516 223 
North Carolina............ 22 64 52) 222 19 77; 44.13 25 93 379 12 19 16 7u8 M7 
CE acne a nethodenns ; 4 63 0 117 -26 5.) 52.45 2) 1.18 105 05 287 “4 
Pennsylvania............. 64 2,380 06 1,996 1X 3,836 63.03 15 38 1,383 07 8 60 5,783 623 
Rhode Island.............. 37 (2.350 ll 213 31 782 58.61 WW, 5.233 205 05 2,878 931 
South Carolina............ 9 26 32 o4 36 a 4 1) 90 03 zu4 is 
South Dakota......... 3, 185 72 «601 28| 3,018] 56.57) ... 786 305 
BE wos ceenceseh ne éecs 8 20) «1.07 1, 2.21 20 3 
Rains apicuvahenexeed 3 23 07 ; , a 1 65 124 
IIS was nckecalvces cade 53 237 19 231 21 883) 51.69 373° «OL 198 21 35 98 1,074 5Rz 
| ee epee 13. 1,081 ll 287 26 343. 53.97 45 1.49 281 25 10 08 1.703 333 
Wisconsin.....,.... S 100 40° 1,285 17) 5,540) 32.32 6.79 1,386 266 
Other staves®..........6<0/ 4 41 1.83 ; : TAS 4l 76 

Ub osiccedaetkewtadt 874 26,147 0.24 20,683 .22 61,823 $48,17, 2,107 1.13 12,207 10) 1,142 -20 62,287 $14,464 
* The states here grouped, in order that the business of individual establishments may not be disclosed to the pub 


lic, embrace Arkansas, Montana, Nevada and Washington. 


Comparing the totals for the various purposes, it 
appears that of the entire output of the country 
$6,000,000 worth, or something less than half, is 
devoted to building purposes, and a little less than 
one-third to street work, of which more than one- 
half is the value of paving blocks. The value of the 
stone devoted tocemetery, monumental and decora- 
tive purposes is about one-sixth of the entire amount, 
but its value per cubic foot, namely, $1.13, is naturally 
vastly in excess of the value per unit of the stone 
used for any other purpose. Something less than 
one-tenth of the value of the output is devoted to 
bridge, dam and railroad work, while the valne for 
miscellaneous uses is quite small. 

The following table shows the percentages of 
profit and other financial items in the various States. 
It will be noticed that in the case of Texas a loss is 
reported, but there the operations have been quite 
limited and only recently begun. Initial operations 
are invariably attended with loss for some time after 
the first opening, due to the considerable amount of 
stripping that is necessary. There are, however, 
occasional exceptions to this, as in Georgia, where 
paving blocks are made from the surface granite. 
In the older States the percentage of profits remains 
fairly constant. In the matter of the proportion of 
wages to total cost of production, it will be seen that 
in nearly all cases this is above 80%, andin a few 
cases it constitutes nearly the entire item of expense. 
In regard to the amount of wages per cubic foot, it 
should be borne in mind that these wages include al] 
sums paid on the product up to the time it was sold 
by the producer, and inasmuch as it is sold in all 
stages of finish, there is a correspondingly great 
variation in the wages per unit: 


FINANCIAL STATEMENT OF GRANITE QUARRYING. 


Percent- 
Percent- age of 
age Cost Wages wagesto 


profitor per per total 

State. Capital. loss. cu.ft. cu.ft. expense. 
California. .. $2,829,794 12.57 $0.2 $9.17 83.14 
Colorado .... 315,485 31.85 0.08 0.07 89.97 
Connecticut. 891,889 27.81 0.21 0.18 85.72 
104,545 18.68 0.14 9.08 60.64 


Georgia...... 1,481,622 18.92 0.19 0.16 83.98 
Maine....... 3,192,317 12.59 0.27 23 83.17 
Maryland... 640,448 14.92 0.10 0,08 78.31 
Massa’setts. 2,235,759 23.70 0.21 0.17 82.59 
Minnesota .. 204.218 21.00 0.53 0.50 93.85 
Missouri... 598, 100 12.64 0.34 0.28 82.04 
N.Hamps'ire 761,362 17.08 0.21 0.19 88.70 
New Jersey. 418,850 22.69 0.05 6.05 89.00 
New York.. 422,700 1.33 0.14 0.12 81.19 
N. Carolina. 255,130 8.89 0.17 0.14 81.60 
Oregon...... 60 600 11.74 0.13 0.10 80.63 
Penna. ..... 930,409 11.43 0.09 0.08 85.35 
Rhode Is'd.. 645,392 21.97 0.27 0.21 78.31 
S. Carolina. 143,275 8.7 0.16 O.U1 65.21 
S. Dakota... 444,566 18.54 0.28 0.28 97.54 
Texas...... - 212,125 —5.27 1.65 1.00 60.66 
Utah....... . 18,730 1.55 0.06 0.06 98.09 
Vermont.... 967,750 10.82 0.44 038 85.71 
Virginia.... 446,650 17.11 0.15 0.13 85.44 
Wisconsin... 546,413 0.79 0.19 0.16 84.61 


Granite quarries are nearly always started in nat- 
ural outcroppings of the ledge, but, as they are en- 
tirsly open workings and necessarily cover large 
areas, considerable development work is needed at 
first, and, as the quarry is enlarged, in stripping or 
clearing away the timber and soil and in removing 
the weathered portions or cap rock. Owing to the 
great diversity in the structure of the rocks classed 
here as granite, the removal of large rectangular 
blocks, the main product of a quarry, is effected by 
various means. As the rift in the rock in the majority 
of quarries approaches the horizontal, the first 
breaks are obviously made either with or across the 
grain. The method generally employed is cailed 
“lewising” from the shape of the blast-hole. A 
lewis-hole is made by drilling close together holes 
about 1’¢ ins. in diameter and in breaking down the 
partitions between them by a flat steel bar called a 
set.” This wide hole determines the direction of 
the required fracture. A ‘“‘complex” lewis-hole is the 
combination of three ordinary drill-holes,a ‘ com- 
pound one of 4; but this is seldom used, for if a long 
break is to be made a series of lewis-holes is drilled 
at considerable distances apart, and after being 
charged are fired simultaneouly by means of an 
electric battery. 

Another process occasionally used in a few 
quarries is as follows: A single cound hole having 
been drilled, the explosive is putin, and on top of 
it an inverted iron wedge, placed between two half- 
rounds, is carefully lowered; then the tamping is 
proceeded with in the usual way. When the pow- 
der is exploded, the wedge, which is driven forcibly 
up between the half-rounds, breaks the rock ina 
direction corresponding to its thinend. One of the 
worst results of this procedure is that considerable 
rock near the top of the hole is apt to be huffed or 
flaked up. 

Within a few years past the Knox system of blast- 
ing rock has been introduced and successfully used 
with general satisfaction in many of the larger quar- 
ries. The results obtained are those which were 
sought for by lewising, but the process is safer, 
quicker, takes less powder, and, as it never shatters 
the rock, not only gives good sound blocks as the 
product of the blast, but also leaves the standing 
rock with a perfectly sound, clean face for future 
operations. A round hole is first drilled to the re- 
quired depth, and into this is driven a reamer, which 
produces V-shaped grooves at opposites sides to the 
entire depth of the hole. The charge is then inser- 
ed, and the tamping is done in the usual manner, 
except that instead of driving the tamping dowu 
upon the top of the charge an air space or cushion 
is reserved between the charge of powder and the 
tamping and as far above the charge as possible, 
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The explosive has therefore the greatest possible 
chance for expansion before actually breaking the 
rock, the tamping being put down only toa sufficient 
depth to insure firmness of position. The result of 
this method is that the force of the explosive is di 
rected in the line of the grooves, and no shattering 
of the rock occurs if it be solid, such as is common 
in ordinary blasting operations, and, as a conse- 
quence, quarrymen are enabled to get out stone of 
rectangular shape without waste or loss of valuable 
rock, 

The explosive used for breaking out dimension 
stone is black blasting powder, as its action is some- 
what slower than that of the various forms of nitro- 
ulycerine, and there is consequently less danger of 
shattering the rock or of weakening it by starting 
incipient fractures, that may not be detected until 
it is in place in a building ; but for breaking up poor 
stone, or for getting out rock regardless of size or 
form, giant powder is frequently employed. 

In a quarry having rather thin sheets and numer- 
ous vertical joints very good splits may be made 
with wedges driven between half-rounds (plug and 
feather) into small holes drilled a few inches apart 
along a prescribed line, every few feet a deeper hole 
of a somewhat larger dimension being drilled to 
guide the fracture ; but this process is chiefly used 
for subdividing the blocks after they have been 
loosened by powder, and for initial splits inquarries 
where the drift is vertical. 

Drills driven either by steam or compressed air 
are in use for making blastholes in all the princi- 
pal quarries, The drill is connected with the piston, 
which is supported by a portable iron tripod, carry- 
ing the necessary appliances for regulating its move- 
ments, <A flexible pipe conveys the motive power 
in the form of compressed air or steam, 

In smaller quarries these holes are drilled by the 
* jumper” drill, a long, flat-edgea steel bar, which 
a man holds and turns as it rebounds slightly after 


each of the swinging blows dealt it by heavy 
sledges. 
Steam channeling machines, common in large 


marble and sandstone quarries, are used on granite 
by afew quarriers chiefly for making end cuts in 
stone of exceptional structure, but only to a limited 
extent, since the great hardness of granite renders 
the process very slow and expensive. 

The report closes with a briet account of the 
methods of finishing the stone for various purposes, 
and contains a complete directory of granite pro- 
ducers in the United States, their post-office address 
and the location of the quarries, 


Legal Decisions of Interest to Engineers. 

Railway Right of Way.—W here land belonging to the 
state is granted to a railway company the company takes 
the land free of any right of way acquired by prescrip- 
tion, since prescriptive rights cannot be acquired as 
against the state. Mere non-user by the railway com- 
pany of the entire width of the right of way does 
not cause such unused part to revert to the public, 
even though the public is allowed by the company to use 
itasa thoroughfare. (Penn. Ry. Co. v. Borough of Free 
port, Supt Ct. Pa., 20 At. Rep., 940.) 

Obstruction of Surface Water.—Defendant railway 
company constructed an embankment of earth taken f om 
either side thereof, leaving deep ditches in which surface 
water collected. The ditches were only partially drained, 
and at times the drains were obstructed by ice and snow, 
+o that water was backed up on plaintiff's premises, Be- 
fore the excavation of the ditches. the surface water ran 
off without injury to any one. Defendant would be re- 
quired either to fill up the ditches or to sodrain‘them that 
the water would be carried off without injury to plaintiff. 
‘Deigleman v. N. Y.L. & W. Ry. Co., Supr. Ct. Buffalo, 12 
N. ¥. Supp. 8&3.) 

Liability of Railway Company for Obstruction in 
Highway.—W bere a@ person was thrown and injured by 
his horse taking fright at a hand-car, which, two minutes 

* before, and while he was approaching in full view of the 
sectionmen, had been left by them standing ten feet from 
the center of the highway, the evidence of negligence 
proximately causing the injury is sufficient to sustain a 
verdict against the company. The fact that such person 
knew that the hand car wasin the highway does not ne- 
cessarily prove that he was guilty of contributory negli- 
wxence in trying to pass it. (0. & M. Ry. Co. v. lrowbridge, 
supr. Ct. Ind., 26 N. KE. Rep. 64.) 

Notice af Defect in Sidewalk.— In an action for injuries 
due to a defective sidewalk plaintitf® testified that 
she fell because the sidewalk at the piace in question was 
one foot higher on one side than onthe agher, and she was 
corroborated by another witness, who testified that she 
had fallen at the same place two weeks before. But the 
persons who had come to plaintiff's aid when she fell tes- 
tified that they had noticed no defect im the walk and 
plaintiff had noticed none when she passed over it before 
on that and previous days. It was shown that the tilting 
of the sidewalk, if it existed, must have been due to the 
action of the frost, and that the city had no actual notice 
of it. This evidence was not sufficient to charge the city 
with constructive notice. (Burns v. City of Bradford, 


Supr. Crt. Pa., 20 At. Rep. 997.) 
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incorporated village, left it intentionally, and stepped in- 
toan excavation on the adjoining land, eight feet from 
the inside of the sidewalk, and four feet inside the stoop 
line of the houses on the street. The land was on the 
same grade as the sidewalk, and the excavation had been 
recently made for a cellar; and there were no lights or 
guard-rail to indicate danger. No notice tothe cfticers of 
the village was shown otherthan notice to a policeman 
who immediately notified the owner to guard the exca- 
vation. ‘he owner of the property having been notified, 
the village was not liable to plaintiff for his injuries from 
the fall. (Taylor y. Village of Mount Vernon, Supr. Ct. 
N. Y., 12 N. ¥. Supp. 25.) 

Roundhouse and Repair Shop as a Nuisance.—If the 
roundhouse and repair shop of a railroad company are 
located so near a church, and necessarily operated and 
used with so much noise and disturbance as to render it 
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practically impossible for the church to maintain its ser- 
vices without serious interruption, it constitutes a nuis- 
ance for the maintenance of which the church may re- 
cover damages from the railroad company. ‘the elements 
going to make up the damage may be that the voice of 
the preacher could not be heard, that soot and cinders 
were blown into the church, or such other facts as inter- 
fere with the established mghts of the congregation to en- 
joy its property in the proper use for which it was de- 
signed. (Balt. & P. Ry. Co. v. Fifth Bapt. Ch. of Wash. 
Supr. Ct. U. S., 11 Sup. Ct., Rep. 185.) 


Responsibility of Foremen for the Safety of Em- 
ployecs.—Plaintiff, an employee in defendant's lumber 
yard, while pushing a hand-car along one of the tracks 1n 
the yard, was injured by falling into a ditch which had 
been dug across the track the day before under the 
direction of the yard foreman, of the existence of which 

laintiff was ignorant, and which it was impossible for 

im to see owing to his manner of pushing the car. It 
was the master’s duty to furnish his employés with a safe 
place in which to work, and this duty could not be dele- 
gated soas to make the persons performing it fellow- 
servants with those employed in handling the lumber. 
The yard-foreinan and his men who dug the ditch to puta 
the water pipe into yard, are chargeable with the master’s 
duty of keeping the premises in a reasonably safe condi- 
tion; and the relation of fellow servants does not exist 
between them, engaged in a d stinct labor affecting the 
safety of the yard as a place to work in, and those em- 
ployed to handle lumber in the yard. (Sadowski v. Mich, 
Car Co., Supr. Ct. Mich., 47 N. W. Rep., 598.) 
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Trestle Designs, Canadian Pacific Ry. 


The accompaying trestle designs were the stand- 
ard on the Canadian Pacific Ry. on the eastern ex- 
tension of that road across the State of Maine, 
known as the International Ry. Of the two de- 
signs, Fig. 1 shows the ordinary form of single-post 
trestle. and Fig. 2 the “‘cluster-bent” type. 

It will be observed in Fig. 1 that above a certain 
height a split sill is used, and also split posts, the 
upper part of the posts being 12 x 12 and the lower 
parts two sticks each 7 « 12. We cannot say that 
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FIG, 1. WOODEN TRESTLES. 


we greatly admire such a combination, though it 
has certain advantages. We should prefer solid 
sticks throughout, with split caps, sills and girts, 
and double girts at the splice points of the posts. 
The floor is a solid and good one, with the advantage 
of simplicity, but would be very much better with 
the ties more closely spaced, say, 2 to4 ins. apart in 
the clear, instead of 8 ins., and with the stringers 
30 ft. long and “‘packed,” instead of only 16 ft. long 
and simply bolted together at the ends. Such a 
packed stringer, with no more timber init, has 
nearly twice the resisting power, and hence the 
slight extra cost of the extra length is well 
bestowed. We have known such packed stringers in 
a trestle otherwise resembling this in all dimensions 
(except that the stringers were 7 x 16 ins. instead 
of 8 x 16 ins.) to carry a train over safely when the 
foundations of one bent had been completely washed 
away, and it was hanging from the stringers. We 
do not advise repeating the experiment often, but 
in one instance at least it was entirely successful. 
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The spacing of ties far apart isa most mistaken 
piece of economy, although it is acommon one. It 
makes it all but certain that a derailed train will 
bunch” the ties and gause a wreck, whereas with 
a more solid floor the train has every chance of 
going over safely. 

The “cluster-bent” design, Fig. 2, has the same 
arrangement of stringers and floor, and is open to 
the same criticism in that respect, but the bent 
proper is a much better type for structures of 50 ft. 
or more in height. The plumb posts consist of four 
8 x Sin. sticks, and the batter posts of two 8 
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The Effect of Invention Upon the Ra)lway 
and Other Means of Intercommunication.* 





A century ago the art of transportation was still 
practically in the same stage of development, as meas- 
ured by speed of transit as well as by cost, that had 
prevailed for the preceeding 1800 years, or since the 
establishment of the R:man Empire. Upon the sea there 
had been, it is true, considerable increase in the size of 
vessels, and some changes in the modes of their rigging, 
especially since the length of the voyages had been in- 
creased by the discovery of America; but the sail was 
still the sole means of propelling ships, and the speeds 
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Sin. sticks each. We do not altogether like the ar- 
rangement of caps and sills, as shown in the detail, 
but would prefer to use three caps and three sills in- 
stead of two, one between the posts and one each 
side, gaining them in about 1% ins., and letting the 
posts run through, flush with the outside of the 
bents. This, however, is one as to which opinions 
may reasonably differ. 

In both these designs the foundation is left indeter- 
minate, but piles were used wherever possible. The 
corbel shown in the elevation was used only in the 
bent next to permanent structures, and the gain 
from using it at all we donot clearly apprehend. 
In general a corbel is not a good detail, and is to be 
avoided. It makes one more loose part in the struct- 
ure, and one more good place where rot may begin, 
while it does not add sensibly to the strength of the 
structure, 
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FIG.2, CLUSTER BENT TRESTLES. 
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attained were little, if any, greater than those of anti- 
quity. An average progress of 100 miles pec day under vary- 
ing conditions of wind, was considered satisfactory, and the 
quickest passages between New York and Liverpool were 
performed in 20 days, or at the rate of 176 miles per day. 
Upon the land there had bern, since the days of the 
Roman Empire, many fashions in carriages, but the com- 
mon road was still the principal way traveled, and the 
horse was the power used in transporting passengers and 
freight. There were canals, it is true, but the average 
speeds were only 2to3 miles per hour, and the charges 
were from 6 to 10 cts. per ton per mile. Upon the turn- 
pikes the maximum speed for mail coaches was from 8 to 
10 miles per hour, and a fair day's travel at that time may 
be stated as about 100 miles in 24 hours. Twice that speed 
might be attained on extraordinary occasions. Thus upon 
his disastrous return from Moscow, the first NaPoLron, 





“Condensed from the address of Octave CHANUTE, 
President of the American Society of Civil Engineers, 
at the American Patent Celebration. | 


anxious to reach his capital in the shortest pessible time 
rode in his traveling and sleeping carriage from Smor 
g6ni to Paris, adistance of 1,000 miles, between the fifth 
and tenth ef December, '8If. This speed of say 200 
miles a day may be considered as the utmost that man, 
with unlimited resources at his command, could then ac- 
complish on a thousand miles journey. Freight rates by 
wagon were 27 cts. per ton ver mile between London and 
Leeds, and 30 cts. between Liverpool and Manchester. 

All this has been changed by one mighty invention, 
bringing in its train a multitude of other inventions... 
Steam was made to transform into mechanical energy the 
light and heat of past ages storedin the coal during the 
carboniferous period; and applications of the new motor 
to various means of transport soon followed. To-day a 
fair day's journey for a steamship may be stated at 400 
miles, and runs of 500 miles in 24 hoursare not uncommon; 
The distance of 1,000 miles, traveled by NAPOLEON 
in 5 days, can now be done by rail in *4 hours; and one 
need not be an emperor to accomplish the feat. Indeed. 
one of the most remarkable characteristics of the im 
provements which have ccurred in methods of transpor- 
tation within a century, is the fact that they have chiefly 
benefited the mass of the people. The man in moderate 
circumstances now travels as fast and as cheaply as the 
richest. and enormous economies have been accomplished 
in the transportation of freight and in the exchange of 
commodities. All this, clearly, has been entirely the effect 
ofinvention. Improvement has followed upon improve , 
ment, and inventorts have been more active and success 
ful than at any period in the world’s history. 

PROGRESS IN WATER TRANSPORTATION. 

It will be remembered that FULTON built the first com 
mercially successful steamboat in 1807, and that the first 
steamship to cross the ocean was the Sarannah in 1819. 
In those days, and for many years thereafter, the speeds 
of steam vessels were small, and the consumption of fuel 
was great, say 4to 10 lbs. per HP. hour. Invention has 
since been busy with the marine engine; and advancing 
step by step it has now reduced the coal consumption to 
134 lbs. per HP. hour, while the speed has been increased 
50*. As stated by the biogravher of Ericsson, it is now 
possible to carry 2,200 tons of freight with 800 tons of coal, 
where, in 1870. it was only possible to carry 800 tons of 
freight with 2,200 tons of coal 

This is the result, it need scarcely be said, of the substi 
tution of the screw propeller for the paddle wheel, and 
the use of surface condensation and high steam press- 
ures with double, triple, and now quadruple expansion. 
Such a growth has resulted that steamers now plow every 
sea and their aggregate tonnage is nearly as large as that 
of the sailing vessels. The following table, compiled 
from data published in connection with the large model 
of the globe at the Paris Exposition of 1889, exhibits the 
estimated number of sailing vessels and steamships now 
belonging to the various nations of the world: 

SHIPVING OF PRINCIPAL NATIONS. 


Sailing Veasels. Steamships. 


Country. No. Tonnage. No lonnage. 
England..... sida ueee 4,510,000 4,870 6,502,000 
United States . « 5,900 1,975,000 $00 532,000 
France....... iaene 363,000 430 72. 000 
Norway : . 3.560 1,345 000 270 150,000 
Sweden...... , 1,910 390.000 570 149,000 
Germany..... ‘ . 2,190 796,000 540 628,000 
| ro 782,000 18) 243,000 
SPAIN... ..ccscccccccves Lato 262,000 340 388,000 
Russia.... aseuns . 2,150 164,000 220 159,000 
Er 261,000 160 198,000 
Greece....... 1,380 279,000 : ‘. 
Gs a iin cei neve eng 40500 ¥ . 10 143,000 
Denmark......... 910 261,000 170 125,000 
Other count rie isevca’ 5,040 740,000 650 597,000 

TENGE cis _ 42,240 12,428,000 8.710 10,626,000 


It is asource of regret that the United States has not 
maintained upon the tea the rank which it occupied 
earlier in the century, It is now the second in sailing 
vessels, and the fourth as to steamships, among the na- 
tions of the earth. Many reasons have been assigned for 
this state of affairs, chief among which is probably the 
higher scale of wages which prevails in this country, 
while vessels engaged in the ocean trade have to compete 
with all nations. It is just possible that labo -saving in 
ventions, applicable to steamship service, may yet di- 
minish the relative influence of the wages upon the ag- 
gregate cost, and eventually enable us to occupy upon the 
sea the same position in the world’s advance that the 
railway has given us upon the land. 

PROGRESS IN RAILWAY TRANSPORTATION. 

For many years before the building of the first railways 
for general traffic, tramways laid with rails had been used 
about coal mines in England. They were crude struc- 
tures, generally laid with cast-iron plates or rails about 
3 ft. long. and they were worked by horse-power. 
TREVITHICK built a fairly good locomotive in 184; but the 
road was not strong enough to carry it, and it was speedily 
abandoned. STEPHENSON built his first locomotive in 1514; 
and he gradually improved upo . its construction in sub 
sequent locomotives placed upon the coal tramway wi-h 
which he was connected, until he got an opportunity of 
embodying bis skill and experience in the three loco 
motives furnished othe Stockton & Darlington Hy , of 
which he became the engineer. This road, 12 miles in 
length, was practically ths first live built for the public 
conveyance of freight and passengers. Its opening ow 
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Sept. 27, 1825, marks the beginning of the present railway 
era. 

Although it wasa great advance upon what had been 
done before, its construction was still crude. and left 
plenty of room for subsequent invention. About half of 
the track was laid with cast-iron rails, and the remainder 
with wrought-iron rails, weighing 28 lbs. per yard. These 
were of the “ fish-bellied” pattern, being 2 ins. in depth at 
the joints, where they rested upon chairs, and 344 ins. deep 
in the middle or bellied part, the top of the rail being 244 
ins. broad, with flange % in. thick. 

For some years the Stockton & Darlington Ry. was 
worked by both horses and locomotives. The latter ran 
at speeds of 4 to 6 miles per hour, although occasional per- 
formances of 12 to 14 miles per hour are recorded. It was 
not till 1829, when at the public competition of locomo- 
tives for the Liverpool & Manchester Ry., the “* Rocket,” 
built by STEPHENSON, attained a speed of 29 miles per 
hour, and the “‘ Novelty,” by Ericsson, ran at 28 miles 
per hour, that the merits of steam for railway propulsion 
became fully recognized, and that the active nations of 
the world took up commercially the construction and op- 
eration of railways. 


Mr. CHANUTE then described the progress which 
had been made in railway construction and equip- 
ment. In permanent way the line of progress had 
been from cross-ties of stone blocks and cast-iron, 
with occasional trials of the longitudinal system, to 
the present universal acceptance of czoss-ties of 
wood or of metal; also from the fish-bellied rail to 
the strap rail (with its attendant danger of snake 
heads), then to the edge rail, the inverted U or 
“bridge” rail, the saddleback rail bearing directly 
upon the ballast, a host of compound rails, and 
finally the rail of the present day. 

In locomotives the improvements have been 
principally in details. STEPHENSON’s ‘“‘ Rocket” 
owed its success to the multitubular boiler and the 
forced draft produced by the exhaust steam; and 
these are distinctive features of the modern loco- 
motive. Speeds are not much greater now than 
were obtained in some cases in the early days of the 
railway era; but the locomotives are much heavier, 
more simple, and more economical. 

RAILWAY MILEAGE OF THE WORLD. 

Mr. CHANUTE then called attention to the fact 
that progress in civilization is largely dependent on 
the facilities for intercourse among men, not only 
that they may be able to carry on commerce, but that 
they may learn from each other their wants and the 
discoveries and inventions best suited to meet them, 
The steamboat and the railway have been great 
civilizing agencies, therefore; and it is interesting 
to note to what extent different countries have 
taken advantage of the latter. 

From ‘ Poor’s Manual” and the Archiv fur Eisen” 
bahnwesen, statistics were obtained showing the 
railway mileage up to the close of the year 1888, and 
estimates were made from the best available data 
for the construction of 1889 and 1890 as shown in the 
following table: 


EsTiIMATED RAILWAY MILEAGE OF THE WORLD, 
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United States. 155,801 | 10,724) 166,525/ $3,200) 62,500,000 876 
Canada 12,764) 1,236) 14,000) 2,660) 5,300,000) 378 
Mexico .. ; 4,168) 682) 4,800 770) 11,000,000) 2,292 
Central America. 1 900) a0) 2,100) 420 8,100,000 3,857 
North America... _ 174,688} 792/187,425| 87,050; 87,000,000, 464 
South America.......... 13,850) 2,150) 16,000) 2,880) 382,000,000) 2,000 
Europe. .... vebieeeed 132, 836) 8,164 141,000) 64 860) 347,000,000) 2,461 
NATL LRLLLIRLS 17,618) 2,382) 20,000) 4,200) 789,000,000 39,450 
Africa. 5,152) S48) 6,000 960| 197,000,000 32,838 
Australia. 10, 491) 2,591) 13,000) 2,340) 38,000,000, 2,923 


Totals 354,008, 128,927] 89,425 1 12 2001 400.0000 2,461 


sveik: this il appears that there is at the pretent time 
383,425 miles of railroad in the world, operated by 112,290 
locomotives, without including street lines in cities, or 
railways about mines and various industrial enterprises. 
Of this total, 187,425 miles, or nearly one-half, is in North 
America, 


Without counting the double, triple, or quadruple 
tracks or the sidings, the total mileage of the globe, would 
encompass it 1544 times, and would reach more than once 
and a half times to the moon (237,840 miles) if there were 
only supporting ground to lay the track upon. ‘The 112,- 
290 locomotives, at 500 HP. each are seen to be equivalent 
to no less than 56,145,000 HP. 

It will be noticed how tardy some of the oldest nations 
have been in availing themselves of this improved means 


of inter-communication. The 789,000,000 inhabitants of 
Asia, for instance have but 20,000 miles of railway, this 
being chiefly in British India. Ifthe whole world were 
as well provided for in .this respect as North America, 
where there are 2,154 miles of railway for each million in- 
habitants, there would be on this earth more than 3.000,000 
miles in the aggregate, or eight times the present mileage. 
There is therefore, still a good deal tor the railway build- 
ers and organizers to do. 


ECONOMIC IMPORTANCE OF THE RAILWAY. 


Perhaps India exhibits more than any other country the 
beneficial effects of railway construction. Before the 
British conquest it was very poor, and was torn by inter- 
nal strife and subject to periodical famines. Now it is 
successfully exporting wheat in competition with the 
United States an’ Russia, and it is also supplanting China 
in ‘tbe production of tea. Wages, though still low, have 
more than doubled within the century. 

In Africa there are but 6,000 miles of railway. We have 
all been following with deep interest the various journeys 
of Mr. STANLEY across this continent. Each of them re- 
quired nearly three years of tremendous effort; and the 
thought that the actual distance traversed from coast 
to coast could have been done by railroad in three or four 
days, may cause us to realize the economy of labor and of 
time which has been achieved by the effects of invention 
on the railway. 

It is almost impossible to estimate in money, even ap- 
proximately, what has been the economic effect of the 
railway upon the world. There have been so many con- 
current causes in the increase of wealth that it seems im- 
practicable to isolate any of them. We may, however, 
gain some idea by estimating what the present volume of 
traftic would cost at prices prevailing a century or less ago. 
It has been said that the cost of freight hauling in Eng- 
land was 27 and 30 cts. per ton per mile. In this country 
it used to be 20 cts. per ton per mile between New York 
and Buffalo before the opening of the canal; and within 

35 years it was {9cts. per ton per mile across the plains 
from the Missouri River to Denver. In order to avoid all 
possible cavil as to the cost being diminished by increased 
volume of traftic, we will assume a freight rate of 16 cts. 
per ton per mile, which corresponds to the hauling of a 
ton of goods on a turnpike 25 miles per day at an average 


cost of $4. For passenger rates we will assume 10 cts. per 
mile. Now, the freight traftic of the railroads of the 


United States in 1889 was equal to 68,604,012,396 ton-miles, 
and the passenger business was 11,955,726,015 passenger- 
miles. If we carry these out at the assumed prices, and 
deduct from the account (in which the miscellaneous 
earnings are included at the same figure on both sides to 
make it complete), the actual amounts collected by the 





speeds or more economical modes of transit. It may be 
doubted whether greater cheapness will be attained than 
with the steamship or the railway, but it is believed that 
greater speeds are possible in the near future. 

On the sea, the great transatlantic steamers have at- 
tained within the past two years, speeds of 20 and 21 knots 
per hour; while various experimenters hope to reach, with 
novel means of propulsion, the fabulous speed of 30 or 40 
miles per hour. 

Upon the land inventors calmly talk of superseding the 
present maximum railroad speed of 70 miles an hour, with 
velocities of 120 to 150 miles per hour. Recent develop- 
ments in electrical science have given good hopes for suc- 
cess. 

In the air, man gazes at the birds, and longs to imitate 
them. I know personally of 8 or 10 perfectly sane men in 
the United States, in England, in France, in Australia 
and in Egypt who are experimenting with flying ma- 
chines. Not dirigible balloons, with which a messure of 
success has already been accomplished, although only 
low velocities are to be expected from them, but real fly- 
ing machines, depending like the birds upon the sustain- 
ing reaction of the air for their support. 

Of these experimenters probably the best equipped is 
Mr. MAXIM, the inventor of an electric light and of the 
automatic machine gun, who made the remarkable state- 
ment last November, in a letter to the New York Times, 
that his experiments show that as much as 133 lbs. may be 
sustained in the air by the expenditure of 1 HP.; that he 
has succeeded in making a motor which will develop 1 
HP. for every 61bs. of weight, and that a speed of 100 
miles per hour would seem to be attainable. 

If his experiments, which are now being carried on in 
England on a large scale, succeed as he hopes, or if some 
other of the many inventors who are working on the 
problem hits upon the right combination, there seems to 
be no reason why man may not emulate eventually the 
flight of the swallow, whose speea is computed at 150 
miles per hour, or that of the swifter martin, which is 
said to flash through the air at the rate of 200 miles per 
hour. 


Six Years’ Progress of | the Norfolk & Western 
R. R. 


The rapid advance during the last six years of the 
Norfolk & Western R. R., from a comparatively un- 
important line to one of the most important railway 
systems of our country is most interestingly brought 
out.in the report of operations for the year ending 
Dec. 31, 1890. From this report we abstract the fol- 
lowing: 





Total ine. 


or dec. 
per cent 
for six 
1885. 1886. 1887. 1888. 1889. 189). years. 
Miles of road completed at close of year.. 510 533 554 594 638 1,099 + 106 
Locomotives per mile of road Fiisaoldn ws eee 0.25 0.19 0.27 0.29 0.30 0.28 +- 12 
Paar mae 88 OSE eee eee 0.11 GL 0.13 0.14 0.14 0.16 + 45 
Freight and other cars per mile of —- 7,25, 7.96 10.09 12. 12.35 10.46 44 
Miles of road operated at close of year. 503 507 527 542 591 826 + 64! 
Gross earnings per mile of road............ 5,509 6,414 8,073 9,039 9.470 9.155 +- 66 
ee ee Oe eo taeda cals 2,20 2,546 3,360 3,501 3,576 3,296 +- 48 
Total gross earnings. .........6.60seeeee eee 2,771,120 3,252,056 = 4,254,794 4,899,598 5,597,124 7,561,915 -- 173 
ee ee 1,121,829 1,291,147 = s-1,771,013 = 1,897,671 = 2,113,772 2,723, + 143 
Number of passengers carried............. 388, 400,269 558,951 771,248 841,986 1,519,231 -+- 291 
ee ET REE SS Re ae _—s 19,580,000 26,703,579 35,385,815 36,392,466 64,086,450 + 23.4 
Earnings per passenger per. mile, cents.. 3.027 3.122 3.041 2.833 3.017 2.862 — 54 
Expenses 1.777 1.943 1.733 1.563 1.819 1619 — 8&8 
Number of tons of freight carried ........ 1,199,790 1,555,867 2,208,688 2,763,376 3,435,797 5,059,595 -+- 322 
Tonnage, mileage........5 eserves =2+ esses 295,788.72 403,008,908 541,917,945 669,526,740 819, are 1,003,872,726 +- 239 
Earnings per ton per. mile, cents xc kceta eaten 0.741 0.655 0.635 0.582 549 0.571 — 22.9 
Expenses wichhe asian 0,433 0.392 0.373 0.366 


railroads from the 
balance sheet: 


people in 1889, we have the following 


68,604,012,396 ton miles of freight, at 16 cts... .$10,979,641,983 
11.935,726,015 passenger miles, at 10 cts........ 1,196,572,601 
Miscellaneous earnings. .............ssereeees 66,585,396 
Total earnings at 1791 prices............. $12,239,899,980 
Less freight earnings, 1889 + once $666,530,653 
passenger “8 ** ....,... 259,640,807 
miscellaneous earnings, 1889° 65,685,396 
--_--— 992,856,856 
Estimated national annual saving...... $11,247,043,124 


This shows a greater saving in a single year than the 
entire cost of our railways, as represented by their stock, 
bonded debts and other liabilities, which in 1889 aggre- 
gated $9,931,453,146. The total annual saving to the nation, 
over the prices prevailing in 1791, seems thus to be 
greater than the whole capital invested in railroads, if we 
assume the possibility of the volume of traffic having 
been the same. This assumption is, of course, a fallacy, 
because the prices prevailing a century ago would have 
been largely prohibitory, and the volume of traffic would 
be much smaller; yet this estimated national saving may 
bring some comfort to the citizens who think that the 
rapidly vanishing railroad rates do not go down fast 
enough, anc who say that these corporations are impover 
ishing the people. 

FUTURE IMPROVEMENTS IN TRANSPORTATION. 

But man is still unsatisfied with what has been accom- 

plished, and all over the civilized world invention is stil) 


trying to improve means of transport. The sea, the land | 


and the air are being experimented upon to gain higher 


pacar alam a 


o3M 0.379 — 12.4 





This great increase in the traffic of the road has re 
sulted almost entirely from the development of 
local traffic. The management has followed the 
policy of extending the system by building and 
acquiring branches and feeders penetrating the min- 
eral lands tributary to its route, and of encouraging 
local industries by low rates of freight. The earn- 
ings from local traffic in 1890 constitute 81.8% of the 
aggregate earnings. This development began with 
the opening up of the Pocahontas coal fields in 1883, 
and at present the shipment of coal and coke 
forms over half of the freight traffic of the road. 
The increase in the mineral traffic of the road since 
1881 is shown in the following table: 




















; ie ; | Zine, 
fa | ae 
Year. a a | ris | | Coal. | Coke: Stone.| ma Totals. 
Re miner- 
| | als. | 
“ae | Tons. | Tons.| Tons: 2 |S 
54,552, 23,762 20,217) 23,890 | 198.947 
229 0.300 27,7 2.170 347,316 
$39,018) 59.0211 24451) | 38°108 961,366 
1 2 151,171 50918) 7. 67,832 LAlT- 546 
.. | 249,374 181,31 1,54, 900/310, 504 itt aes 2.498.755 
"| 480,984! 235,84411,892,969| 199, 148/187 187,688 “002341 [8-558.861 
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It is also gratifying to note that the fixed charges 
per mile of road have decreased since 1885, they be- 
ing in 1885, $2,212 per mile and in 1890, $2,196 per 
mile. The company paid 3% dividends on preferred 
stock in 1890, against 3% in 1889, and 114°, in 1888; no 
dividends being paid between 1882 and 1888. 


Notes on English Railways. 


(Continued from p. 291.) 


METROPOLITAN RAILWAY. 

This line is owned by one of the two companies 
operating the underground system of railways of 
London, which company was incorporated in 1854. 
The system includes a belt line, the greater part of 
which is underground, and several suburban lines, 
bringing the total length of the company’s line up 
to 35!¢ miles. The company’s trains also run over 
connecting lines, and local trains of other lines are 
run over portions of the Metropolitan Ry. The new 
extension to Aylesbury, by which the Manchester, 
Sheffield & Lincolnshire Ry. wil! try and get access 
to London (as noted on p. 390) will be 42 miles long. 

Track.—The track is heavy, and is similar to that 
of the trunk lines, being laid with 87 lb. bull-head 
steel rails 24 ft. long, which are spliced by deep 


Rolling Stock.—The equipment consists of long 
cars divided into 8 third-class or 8 second-class com- 
partments; 6 first-class compartments, or 4 second 
and 3 first-class. The trains are made up with the 
first-class in the middle, and the second and third 
class at either end. The rear cars have a guard's 
compartment occupying the space of 2 ordinary com- 
partments. This is the usual way of arranging local 
trains, but on some lines there are second and third: 
class cars at both ends of the train. The cars are 
carried on 8 Mansell or spoke wheels. There are 2 
axles at each end of the car, not carried in a truck 
frame, but having a lateral play of about 1!¢ ins. in 
the boxes. Outside laminated springs are used, and 
those of each pair of axles are connected by equaliz 
ing levers. Some of these cars have the outer axle 
at each end carried in a Bissell truck, but these are 
found to oscillate too much to be used on fast trains, 
especially at the rear of the train. The cars weigh 
13 to 15 tons. Some short cars on 4 wheels are now 
being built for the “circle” trains. Each of these 
cars will have spring buffer plungers at one end, 
and wearing plates at the other end, so as to reduce 


the space between the cars. A center coupling and 


buffer has been tried, but allowed too much oscilla- 
tion. 


The long cars have long stroke buffers at each 





Inside Elevation. 
FIG, 45. 


splice bars and 4 bolts, with the nuts on the inner 
side of the rail. Each chair is secured to the ties by 
2fangbolts. The ties are of unusual size, 12 x 8 ins. 
section, and are spaced 2 ft. c. toc. at the joints 
and 2 ft. 9ins. intermediate. They had formerly a 
uniform spacing of 2 ft. 8 ins., but better results 
have been obtained with a closer spacing at the joints. 
Near Kilburn, on the suburban line from Baker 
St. to Neasden and Harrow, are some square sup- 
ported joints of the form shown in Fig. 45. On the 
city end of this line, between Baker St. and Neas 
den, are grades of 1 in 42,1 in 44 and 1 in 50 (2.38, 2.27 
and 2 %). 

Locomotives.—All the locomotives are side-tank 
engines of the eight-wheel type, with outside cylin- 
ders, as shown in Fig. 46. The cylinders are 17 = 24 
ins., inclined 1 in 9; driving wheels, 5 ft. 9 ins. 
diameter; truck wheels, 3 ft. diameter. The older 
ones had a wheel base of 8 ft. 10 ins., but the coupling 
rods were frequently broken, and the later ones 
have a wheel base of 8 ft. lin. The coupling rods 
have solid forged ends. Whenrunning in the tun- 
nels the exhaust steam is turned into the tanks, 
vent pipes being provided to let off the surplus steam 
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Fig. 46. Tank Locomotive; Metropolitan Railway, 
England. 


¥ 


when the water in the tanks gets hot. The boilers 
are built on the telescopic plan, with single rings 
having riveted butt joints. A few engines are fitted 
with plain pipe smokestacks, slightly conical, but 
they do not look so well as those with the curved 
top molding. The engines are fitted with the Smith 
simple vacuum brake, the collapsible brake reservoir 
for which is of rubber and canvas. The trains are 
stopped very slowly and gradually, by which much 
time is lost. A quick acting brake, properly handled, 
would much facilitate the working of the heavy 
traffic. The boiler, frames, wheels and tanks 
are painted a brownish red, with black striping 
edged with yellow. The cylinders, smokebox and 
smokestack are black, and the ordinary form of 
smokestack has a copper molding on the top. 
Formeriy the engines were painted a dark bright 
grecn. All the engines were built by Beyer, Pea- 
eock & Co., of Manchester. 


Cross-Section on AB. 


EXPERIMENTAL SUPPORTED JOINTS 


Outsi le Elevation. 
METROPOLITAN RAILWAY. ENGLAND. 


end, similar to main line cars, and have the ordinary 
screw and link couplings, slack safetv chains, 
and vertical ends to brake pipes, with bang- 
ing hose connections. The trains are fitted with the 
Smith simple vacuum brake, with one shoe to each 
wheel, the shoes being placed on the outer faces and 
not between the wheels. The cast-iron brake shoes 
last 3 or 4 months, while wooden shoes 10 ins. deep 
only last about 3 weeks. The Mansell;wheels now 
used have the wood filling pressed in by hydraulic 
power. In the older wheels, the filling was merely 

fitted to the rim and with the constant strain from 
the brakes the bolt holes got worn,and spoke wheels 
were adopted instead, The cars have iron under- 
frames. The journals are 344 x8ins. Oil boxes are 
used. The ordinary boxes are oiled about every 
week, but the Buthner patent boxes are bolted up 
and intended to run several months without atten- 
tion. Craven Bros. have brought out some newer 
boxes which are very simple and effective. Lubri- 
cation from the bottom is found not to work so well 
as that from the top. The cars are 8 ft. 2 ins. wide 
over the bodies. The second and third-class com- 
partments are about 4 ft. 8 ins. between partitions, 
with 20 ins. between the seats. The third.class 
smoking compartments are 5 ft. between partitions, 
with 24 ins. between seats. The cars are lighted by 

compressed gas Both the Pope and Pintsch sys- 
tems have been tried, and the latter is considered 
the better of the two, but the light is very poor. The 
company hasa gas plant at its works at Neasden, 
and for carrying gas to the stations cylindrical 

tank; are used, two b2ing mounted side by side on 

a four-wheel flat car and secured by iron straps. A 
by-pass valve at the rear end of the guard's van al- 
lows the guard to lower the lights when the train is 
running in the open. Some of the first-class cars 
have two lamps in each compartment. The gas is 
used for tail and side lights. 

The third-class cars are generally bare of cushions, 
and have the seats and lower part of partitions 
painted a dull brown, the sides grained yellow, and 
the roof white. The reason for this is that these cars 
are pericdically swilled and washed out with a hose, 
but some are now fitted with patent cushions of rub- 
ber and horsehair, which it is said will stand such 
treatment without injury. For the first-class cars, 
which are very roomy, the old style of upholstering 
was in dark blue, smooth cloth, but a newer and 
more artistic style is to use a heavy “terry” cloth 
made at Coventry, which has a yellowish ground 
and colored pattern. The seat cushions are rever- 
sible, ore side being covered in reddish brown 
leather for summer wear. Mirror panels are fitted 


between the light baggage rack and the top of the 
seat back. These first-class cars have the interior 
of the roof covered with oil cloth or American cloth 
of cream color, with small printed gold-star pattern 
and gilt moldings. On this line, as on other local 
lines, considerable trouble is experienced from mis- 


chievous passengers, who cut the coverings of cush 


ions and seat backs, and break out the fret 
work of the parcel racks. Mr. RAINEY, the 
Car Superintendent, has thought [of using 
the American perforated wood seats, but is 


afraid these people would cut the holes into one 
another and very soon destroy the seat. The Ameri 
can style of woven cane cushion is apparently un 
known. The doors have inside handles, and finger 
guards, anda sign on the inside: ‘Wait until the 
train stops.” The sliding sashes in the doors of some 
cars have a rubber strip on each side, the friction of 
which is intended to hold the sash in any position, 
but the rubber soon gets worn and hard, and the 
vibration of the car gradually shakes’ the 
down. The outside paneling is of teak, varnished 
and not painted. The upper part of the first-class 
cars is painted white or cream color. The upper 
part of the second-class cars used to be painted blue, 
but the smoke in the tunnels soon turned it black, 
and the practice was abanaoned. A large number 
indicating the class is painted on the panel of each 
door. The suggestion has been made to adopt a 
uniform class, but, although the president of the 
road is president of the Manchester, Sheffield & 
Lincolnshire Ry. Co., which has abolished the sec- 
ond-class on its line (as noted on p. 391), it does not 
appear probable that any such change will be made 
in the near future. The cars are built by Craven 
Bros., of Sheftield, and the Ashbury Car Co., of Bir 
mingham. The standard train has accommodation 
for 420 passengers, as follows: 


sash 


Passengers. 





1 second-class, 6 compartments (and conductor io 

“ 8 * an 
1 first-class, 6 ; 64 
1 third-class, & a — 
i a S “ su 
1 _ 6 i and conductor).... 69 
6 cars. {2 compartments. 420 

Neasden Works.—The company does not build its 


equipment, but has quite extensive engine and car 
repair shops at Neasden, near London, where en- 
gines could probably be built. The works are new 
and well built, and the shops have plenty of light. 
They are well arranged and equipped with good 
tools, including an American emery grinding 
machine. A machine is used for tapping the stay. 
bolt holes in fireboxes, and was originally intended 
to screw in the bolts, but was not found satisfactory 
for the latter purpose. A large stock of supplies and 
material is kept in store. A testing-room and plant 
is in use for testing the quality of materials supplied. 
The tracks in the yards are laid with heavy flange 
rails, secured to the ties by fang bolts. Mr. J. J. 
Hansory, M. Inst. C. E., is Chief Engineer and Lo- 
comotive Superintendent, with Mr. UNDERHILL in 
charge of the locomotive department, and Mr. 
RAINEY in charge of the car department. 

Traffic.—The number of passengers in 1890 was #4,- 
280,282, at an aggreyate rate of 34 cts. each, show. 
ing the bulk of the traffic to be in short distance 
trips. Overcrowding of the trains is rare, the laws 
and regulations on this point being pretty well en- 
forced in England. It does occur occasionally, how- 
ever, but owing to the division of the cars into com- 
partments some compartments may be overcrowded 
while others are not full. If passengers having seats 
object to people crowding in when the compartment 
is full the conductor or porters will generally oblige 
the latter to leave the car, except under conditions 
of exceptionally heavy traffic. The growth of the 
traffic since the opening of the line in 1863 is shown 
by the following table : 


Number of Miles 
Year. passengers. open. 
as dé nbusdcebécusss 9,455,175 
Be iaudwss cvdondadonaene 15,763,907 
Psi wudesveeaeeee 39,169 849 eons 
iad Sed adad adie cndastavecene 48,302,374 hee 
MS es casi 63,759,573 12% 
ci widedabawde ectecdedvssas 77,170,601 18% 
eR ARR SS as ga es 84,289, 282 35s 
Total since opening ....... 1,470,268,301 


METROPOLITAN DISTRICT RAILWAY. 

This railway also forms a part of the underground 
railway system of London, and has suburban exten- 
sions which bring its total length upto 13 miles. 
The belt or “circle” trains of the Metropolitan and 
the Metropolitan District railways pass over each 
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other's lines to make the complete circle trip and 
local trains of foreign lines also run over portions of 
the underground system, This company was incor- 
porated in 1864. 

Track.—The track is heavy and substantial, very 
similar to that of the Metropolitan Ry., but it is pro- 
posed to make it still heavier by using a bull head 
rail of the Sandberg type, weighing 100 Ibs. per yd. 
The rails are laid with broken suspended joints, 
spliced by deep bars with 4 bolts. The chairs are 
secured to the ties by one spike on the inner side 
and 2 on the outer side each chair, The ballast is 
even with the tops of the ties bet ween the rails, and 
is boxed up outside to the level of the head of the 
rail. The tunnel Jines are operated on the Sykes 
interlocking block system. At “‘ track blocked” the 
upper signal lamp ‘operated by the distant signal- 
man)is red, and the lower one (operated by the 
home signalman) is violet. At “‘ track clear” both 
amps are green, 

Locomotives.—The engines are almost identical 
with those of the Metropolitan Ry.,and one of them 
was described and illustrated in ENGINEERING 
News, March 22, 1890. The smokestacks have a 
rather clumsy appearance. The engines are fitted 
with the Westinghouse brake pumps and driver 
brakes. The engines are painted a dark, brownish, 
olive green, with black and red striping. Mr. GEORGE 
Estat is the Engineer and Locomotive Superinten- 
dent. 

Rolling Stock.—The trains are composed of short 
cars on 2 axles with spoke wheels. They are divided 
into 5 third or second, or 4 first-class compartments. 
In some of them there is one partition reaching to 
the roof, the other partitions Seing on'y head high. 
The cars are coupled very closely together, with 
buffers close to the coupling, and slack safety chains. 
Some of the third-class compartments have cush- 
ioned seats and a strip of padding across the parti- 
tion, but most of themare quite bare. The partitions 
are generally covered with advertisements on en- 
ameled plates, the spaces being leased to an adver- 
tising agency. The cars are painted a dark leaden 
gray, with the number of the class in yellow on the 
door of each compartment. The belt line trains con- 
sist of 2 first-class cars with 4 compartments each, 
3 second and 4 third-class cars with 5 compartments 
each, except the 2 end cars, which have 4 compart- 
ments and a guara’s compartment. The proposition 
to abolish the second-class is not favorably con- 
sidered on this line, and it is pointed out that while 
on the Manchester, Shettield & Lincolnshire Ry., 
which has taken this action (see p. 331), the third 
class had already reached 91% of the traflic, on this 
line the proportions in 1890 were as follows: 


Pe, asc cntkertitas kebabs denkavedes neckties weeae 9.97% 
GD. . «500584 dakd keen OASwAEAS Pea Remas . 21.78 
Third-class......... csvshededeaedn 68.25 


Bem Re D. 
(To be continued.) 


The Versailles Water Eupply.* 

The fountains of Versailles are among the chief objects 
of interest inthe environs of Paris The fountains had 
their origin a little more than two centuries ago, when 
Lours XIV. was regally ascending toward the zenith cf 
his power, and his ambitious plans included a palace and 
garden surpassing in extent and magnificence those of 
coutemporary monarchs, The chateau completed by 
Lovis XIlI of considerable magnitude and elegance, 
situated about ten mies southwest of Paris, offered a 
promising nucleus for the proposed more extended struc 
ture. 

With the aid of MAUSART, as architect, who planned ex- 
tensive wing additions tothe chateau, and of Le Notre, 
as landscape gardener, Louris XIV. emplo) ed, according 
to the record, 36,000 men and 6,000 horses in the execution 
of works in his palace and gardens and their accessories. 

For the pal.ce and fountains a great and continuous 
flow of water must necessarily be provided, as will be in- 
ferred when it is observed that the present garden facade 
of the palace has a length of 1,368 ft., or more than 44 of a 
mile, and the fountains rank among works of art as the 
great geysers of the Yellowstone Park qmong sublime 
works of nature. 

The original project of this water supply was entrusted 
to VAUBAN, the most eminent engineer of his day. He 
proposed to bring the clear waters of the river Eure, by 
gravity, from a point 31 miles distant from Versailles, and 
his aqueduct exceeded in capacity the largest at Rome. 
The conduit, where open, was 744 ft. wide and 444 ft. deep, 
and had a slope cf 1 in 1,300, 


By J. T. FANNING, submitted to the Philadelphia 
meeting of the American Water-Works Association. 





In the line constructed there were, beside tunnels and 
open cuts, 240 arcades, containing in all 726 arches. One of 
these arcades is 4,400 ft. long and has a maximum height 
of 200 ft. 

Itis recorded that about $4,490,000 had been expended dur- 
ing the four years of labor on this aqueduct when in 1688, 
the work being still unfinished, a great mortality among 
the soldiers and workmen employed caused a cessation of 
construction. The breaking out of war soon after pre- 
veuted resumption of the works. 

When, after some years, the water supply project was 
again taken in hand, the necessity of a prompt supply led 
to the adoption of a new and nearer source. This change 
involved the adoption of a bold hydraulic pumping pro- 
ject. 

The River Seine, flowing westward from Paris, and 
northerly of Versailles, makes three great bends, forming 
a letter S. The third bend approaches at Marly within 
about five miles of Versailles, and between the second 
and third bends area series of islands extending in the 
river several miles in their combined length. 

A dam was constructed across the Seine in the third 
bend and the channel on southerly side of the islands con- 
verted into a water power, with a fall of 8 to 10 ft, vary- 
ing according to the stage of the stream. 

At this point were placed 14 under-shot water wheels, 
each 38 ft. in diameter, ponderous constructions of wood 
and iron. These wheels operated 228 pumps, which forced 
water up a steep incline on to the Marly plateau southerly 
of the river, toan elevation of 500 ft. above the level of 
the pumps. 

At the head of the incline the water was received in the 
conduit of a fine masonry arcade and conveyed from 
thence by an aqueduct to Versailles. This arcade is 82 
ft. in height at the head of the inclive and extends 2,113 ft. 
in length toward the high land of the plateau. 

The piers of this arcade have cut stone quoins and the 
arches cut voussoirs, and the fillings of the piers and face 
walls are of rubble masonry, all at present in a tolerable 
state of preservation. In addition to this arcade of 
Marly, there is in the line another considerable arcade aft 
Roquencourt. 

These arcades are a ringle story'in height, and the 
durability of their masonry has been well proved by the 
test of two centuries of weather beating. If, however, 
we compare these masonries with that of the older Roman 
work in the greater three-storied aqueduct of Nismes, in 
the south of France, we find,the latter to be more massive 
inits arch masonries and much finer cut in its arch joints. 
Likewise, the masonries of the Marly arcades are much 
inferior in workmanship to that of the three-storied aque- 
duct areade over the river Arc at Roquefavour, which 
has a length of 1 287 ft. and extreme height of 242 ft., and 
is now conveying water to the city of Marseilles. 

The ponderous hydraulic machinery at Marly continued 
to supply the fountains at Versailles until the year 
1855, but in the meantime, the water of the Seine not con- 
tinuing of sufficient purity for use in the palace, an addi- 
tional water supply was secured from the ponds in the 
high grounds westerly of Versailles. 

By the year 1855 a reconstruction of the dam and ma- 
chinery became necessary. A substantial masonry dam 
then replaced the old structure and a new pump house 
received six under-shot water wheels of iron. each 
of 38 ft. diameter with buckets of 15 ft. length. These 
six water wheels are set with their axles in line and on 
each end of each wheel-shaft is a crank. 

Attached to eaeh crank are two single-acting pumps of 
about 15 ins. diameter of plunger and 79 ins. stroke. There 
are therefore 24 pumps, which, when the water wheels 
are aver .ging four revolutions per minute, should have 
a capacity of approx mately 8,099,000 galls. per 24 hours. 

In the reconstruction of the works, a large reservoir has 
been located on the high ground of the Marly plateau, 
andacast-iron pipe along sideofthe arcade supplants 
its conduit and conveys the water to the reservoir. leav. 
ing the arcade only a huge monument of past usefulness 
and long service and of past methods of engineering prac- 
tive. 

The Marly reservoir is at an elevation of 512 {t. above 
the pumps. The lower portion of the force main is 
therefore subject to severe strain and some memoranda 
respecting it may be of interest. 

l was unable to learn of the attendants at the pump- 
house how long this force main had been in service. A 
highway, on which the pump-house faces, skirts the 
bank of the River Seine. The force main passes under the 
highway, at right angles to it,and then commences the 
ascent of the high bluff toward the plateau and reservoir. 
The portion of the main that ascends the bluff lies at an 
angle of about 30° and is of flanged cast-iron pipes. Its 
appearance indicated that it is not of modern castings. 
It rests on concaved block of stones at intervals of about 
12 ft. and is entirely above and clear of the ground, which 
is graded to the same incline as the pipe. Some spare 
pieces of the force main lying at the head of the incline, 
had dimensions as follows: Length of each section, 7.56 
ft.; internal diameter of pipe, 23.5 ins.; thickness of pine 
shell, 1.62 ins.; thickness of flange:, 1.87 ins.; diameter of 
flange bolts, 1.25 ins. 

At frequent intervals this inclined pipe is anchored by 
iron straps to masonry imbedded,in the earth, and expan- 


sion joints are provided. The pipe alongside the arcade 
on the plateau, which is subject to light pressure only, 
has socket and spigot joints. 

The original Marly hydraulic works, including the dam, 
wheels and pumps, are said to have cost about. $800,000, 

Since the accession of the Bonapartes to power the Ver- 
sailles palace has not been used for a royal residence. The 
palace has become instead a famous museum and gallery 
of paintings and sculptures; nevertheless, the fountains 
which the treasury of Louis XIV created are still the 
pride of the Parisian. 

The garden, otherwise magnificent, contains eight prin- 
cipal fountains and additional large water basins, all 
adorned with figures in bronze and marble, and it is said 
to cost $2,000 to give a single exhibition of these grandes 
eaux 

The playing of the fountains is usually heralded several 
days in advance, the regular dates being the first Sun- 
days in the month from spring until autumn. Then great 
numbers of people from Paris and elsewhere assemble to 
view the fine spectacle, for the largest three jets rival the 
famous Chatsworth jet at the chateau of the Duke of 
Devonshire and the great jets of Trafalgar square in Lon- 
don. Very naturally, the popular interest in these re- 
markable works has centered inthe Versailles Garden ex- 
hibitions, but it is the hydraulic works at the opposite 
end that most evidence the genius of their projector, and 
there centers the greatest interest of those who can ap- 
preciate the skill, courage and confidence with which the 
difficult problem was grappled in such manner as to in- 
sure the marked success that has followed through more 
than two centuries. 


THE PLANS FOR THE NortTH RIVER SUSPENSION 
BRIDGE designed by Mr. Gustav LINDENTHAL, 
have been approved by the Secretary of War. The 
clear headway is to be 150 ft. above high water. The 
anchorages will be at Twelfth and Bloomfield 
Sts, Hoboken, and at 10th Avenue and Twenty-third 
St., New York City, respectively. 


ONE OF THE MOST REMARKABLE FAST RUNS ON 
RECORD was made on the Chicago & Northwestern 
Ry. on April 22 by a special train of three cars, one 
of which was JAY GoULD’s private car “Atalanta.” 
The run was from Council Bluffs, Ia., to West For- 
tieth St., Chicago, a distance of 484 miles, which was 
made in 9h. 45 min., or at the rate of 499 miles per 
hour, including stops. The train left the Broadway 
depot of the Chicago & Northwestern, at Council 
Bluffs, at 6 A. M., and made the run of 350 miles to 
Clinton in7h. 5 min., or a rate just short of 50 miles 
per hour. It is estimated that 25 min. was lost in 
this part of the trip by delays tc take water and 
change engines. The last 4!¢ miles on the Iowa 

-division, from Comanche to Clinton, was made at 
the rate of 67, miles per hour. 

At Clinton a 4min. stop was made to change 
engines, and the train then crossed the bridge into 
Illinois, leaving Fulton at 1.13. From there to 
Fortieth St., Chicago, the distance is 130.8 miles, 
and this was covered in 2h. 12 min., running time, 
including the time consumed in starting and slack- 
ing speed for three stops. This shows an average 
speed of almost exactly a mile a minute. On certain 
portions of the line speeds greatly exceeding this 
were maintained for short distances, and it is 
claimed that- 102 miles per hour was at one time 
reached. ’ 

The Chicago & Northwestern officials are still in- 
vestigating the reports of the telegravh operators, 
who were instructed to note the time at which the 
train passed each station, and an official statement 
of the time actually made between stations will 
soon be made. 


THE QUANTITY OF MINERALS produced at the mines 
of Great Britain and Ireland in 1890, under the Coal 
Mines Regulation Act, according to the Pall Mall 
Gazette, exceeds that of the previous year by nearly 
5,000,900 tons. The following are the totals: 


Tons. 
FS ee se —_ 
Inc. or 
1890. 1889. Dec. %. 
2 Se ero eee 181,614,000 176,917,000 + 2.39 
Eos celcpies cs ued 2.406.000 2,192,000 +-9.76 
RUNG: i hi K div cnccinnts 8,117,000 8,271,000 — 1.86 
PRs dacaii enim oo 06Ks 2,212, 2,015,000 = +. 9.77 
Other minerals........... . 256,000 339,000 =+7.11 
OO i aes 194,606,000 189,634,000 + 262 


In addition to this there were produced, under the 
Metalliferous Mines Regulation Act, 2,648,000 tons of 
iron ore, 189,000 tons of rocksalt, 775,000 tens of stone 
and small amounts of copper, tin, gold and other 
ores. The number of persons employed in and about 
the mines, exclusive of those employed on private 
railways and tramways and in Coliies and coking 
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coal, was 655,287, of whom 5,599 were females, an 
increase of 48,132. Thedeaths arising from accidents 
numbered 1,206, or one for every 43 persons em- 
ployed or for every 167,763 tons of mineral produced. 


THE ANNUAL CONVENTIONS of the Master Car 
Builders’ and Master Mechanics’ associations may 
yet be held at some other place than the Stockton 
Hotel, at Cape May, N. J., the location decided on 
some time ago. Mr. ANGUS SINCLAIR, Secretary of 
the Master Mechanics’ Association, states that the 
hotel rates agreed on for those attending the con- 
ventions were $3 per day. An advance on these 
rates to $6 and $8 per day,without regard to his con- 
tract with Mr. SINCLAIR, seems to have been made 
by the hotel proprietor, in his responses to the let- 
ters of those who have written engaging rooms in 
advance. Unless he abides by the terms of the 
agreement, it is probable that a new location forthe 
conventions will be chosen by the executive commit- 
tees of the Associations at a meeting to be held in 
New York on May 7. 


PERSONALS. 


Mr. W. T. Kornecay, of Goldsboro, N. C 
been elected President of the North Carolina R. R. 


., has 


Mr. THOMAS MuRRAY has been re-elected City 
Engineer of Davenport, la., which position he has held tor 
2B years. 

Col. J.T. FANNING, M. Am, Soe. C. E., Consulting 
Engineer, has returned to St. Paul, Minn., after an ab. 
sence of several months devoted tothe inspection of en- 
gineering works in Europe 


Mr. S. ZEAHNER, C. E., died at Pendleton, Ore.. 
April 15. He had located the Oregon Railway & Naviga- 
tion Co.'s line from Portland to Pendleton, and made the 
surveys for the Spokane branch. 


Mr. Wm. Moncures, Superintendent of the Dur- 
ham & Northern R. R., has been appointed Superintend- 
ent of the Carolina Central R. R. 


Major PEYTON RANDOLPH died at Washington, 
D. C.. April 22. He was General Manager of the Rich- 
mond & Danville system untillast year, when he was 
elected Third Vice-Presiden: of the system. 

Mr. J. T. Forp, Assoc. M. Inst. C. E., has opened 
an office for general engineering work at 31 Broad St., 
New York. He has been for some time past, andis still, to 
some extent, connected with the Nicaragua Canal Co. 


Mr. WiLLiaAM H. Burr, recently General Manager 
of the Phenix Bridge Co., has severed his connection 
with that company. He has purchased a considerable 
interest in the firm of Sooysmith & Co., Contracting Engi- 
neers, New York. and after June 1 will become Vice-Presi- 
dent of the company. 


Mr. WM. WorTHEN, M. Am. Soc. C. E., has re- 
signed his position as Chief Engineer of the Chicago 
Drainage Commission, and Mr. EDGAR WILLIAMS has 
been appointed temporarily Chief Engineer. He was in 
charge of the construction work under Mr. Coo.ry, and 
Assistant Chief Engineer under Mr. WorTHEN. 


Mr. GeorGE Y. Wisner, M. Am. Soc. C. E., bas 
resigned his position as Chief Engineer of the Brazos 
River Channel & Dock Co., of Velasco, Tex.,and has gone 
to Detroit, Mich. He will continue to act as Consulting 
Engineer. Mr. A. E. Kasit, M. Am. Soc. C. E., will 
have charge of the jetty work, which is progressing 
rapidly. 


NEW PUBLICATIONS. 


—Die Graphische Statik, Elementares Lehrbuch fir 
technische Unterrichtsanstalten und zum Gebrauch in 
der Praxis. By Prof. KR. LACENST«IN, of the Ducal In- 
dustrial School, Karlsruhe. Stuttgart: J. G. Cotta’schen 
Buchhandlung. Paper, 8vo; pp. 152; 155 cuts. $1. 

In this well arranged and printed textbook, only so 
much of the general theory of graphical statics has been 
presented as is necessary to solve the problems usually 
vccurring in practice, especially in architectural work. 
Whatever relates to theoretical graphics must be sought 
in the edition of CULMANN’s “Graphische Statik,” with 
numerous additions and improvements, by Dr. RICHTER 
of Zurich, now being issued in annual volumes, or in some 
similar work. 

The book opens with an explanation of the composition 
and resolution of forces in a plane, foilowed by a clear ex- 
position of the connection between polygons of forces and 
polygons of equilibrium. Then follow chap:ers on stati- 
cal moments, the graphical computation of areas, centers 
of gravity and moments of inertia, analyses of roof trusses, 
determination of wind stresses and the pressure of earth, 
and the graphival statics of walls, arches and piers. The 
matter is excellently chosen for an elementary textbook. 
and the treatment of the different subjects is very clear 
and simple. While the field of this work is already 


covered by English books, there are probably many Ger- 
man engineers in this country who feel the need of such 
a handbook, and to such it can be sately recommended. 
The typographical execution is excellent, like all the books 
published by this famous house. 

—Interstate Commerce Commission Proecedings.—tn- 
port Rates. Inthis case the New York Board of Trade 
and Transportation, the Commercial Exchange of Phila 
delphia, and the San Francisco Chamber of Commerce, 
filed complaints charging various railway companies 
with unjust discrimination by charging lower rates for 
import freight delivered to them under through bills of 
lading from foreign ports, than for similar freight de 
livered to them by domestic shippers for transportation 
between the same points. The complaint was held valid 
by the commission and an order prohibiting the shipment 
of import freight at other than the regular inland tariff 
was issued to go into effect May 5, 1891.—Reasonableness 
of Rates for the Transportation of Peaches Requiring Spec 
ial Train Service In this case the Boston Fruit and Pro- 
duce Exchange brought complaint charging the New York 
& New Englard R. R. Co.,the New York, New Haven 
& Hartford R. R.Co., the Pennsylvania R. R. Co., the 
Central R. R. Co., of New Jersey, and the Lehigh Valley 
k. R. Co., which companies 
ment providing for a 
shipment of 
ton, Mass., 
able rates 


have formed an 
continuous 
peaches from 
with charging 
for such service. 


agree- 
line for the 
Wyoming, Del., to Bos- 
unjust and unreason- 
Three questions were 
raised during the investigation: (1) Whether the traffic 
was subject to the act to regulate commerce; (2) 
the right of the complainant to maintain the proceeding: 
(3) reasonableness of the established rate. The commis. 
sion decided that the described traffic was subject to the 
act, that the right to maintain the proceeding was valid, 
and that the rates charged were excessive, and these 
rates were ordered reduced.—Cotton Rates Posting of 
Schedules. In this case the New Orleans Cotten Exchange 
brought complaint charging the Louisville, New Orleans 
& Texas Ry. Co, with unjust discrimination against the 
city of New Orleans in the shipment of cotton from in- 
terior points to that city and to South Port, La., within 
the port of New Orleans, and asking that the company be 
required to post its schedule of rates in the Cotton Fx- 
change and Board of Trade buildings. The cefendant 
having corrected the inequalities of rates before decision 
of the Commission, both complaints were dismissed. 
Unjust discrimination against locality. Through Rates 
Made by Adding to Basing Point Rate the Local therefrom. 
In this case Hamilton & Brown, of Kramer, Ga., brought 
complaint against various railway companies charging 
them with unjust discrimination against that place. The 
claim was held valid, and an order was issued requiring 
these companies to adjust their tariffs so as to avoid such 
discrimination. 


—Outline Diagrams of Locomotires.—Coolbaugh, Me- 
Munn & Pomeroy, New York. Paper, 943% ins.; pp. 26. 

This is a useful little book of outlines of locomotives of 
different types. with dimensions and lists of details, but 
tigure:, etc., not filled in. It is intended for the use of 
persons connected with locomotive work who may wish 
to keep records of dimensions, etc., by filling them in on 
the printed diagram. The diagrams are rather roughly 
drawn and printed. 


—Improvement of Harbors on the west shore of Lake 
Michigan, north of Waukegan, Ill., and of For and Wis- 
consin rivers, Wis.—Government Printing Office, Wash- 
ington, D.C. Paper, 9 x 544 ins.; pp. 86. 

Annual report of Major Cuas, E. L. B. Davis, U.S. En- 
gineer, being appendix Il of the annual report of the 
Chief of Engineers for 1890, The report gives details of 
work done and contract prices, and a plan and elevation 
of the Taintor gate for sluices. 


—-The Gila Bend Reservoir @ Irrigation Co. 
HorTON, President, Tucson, Ariz. 
maps and views. 

The prospectus of this company, which seems to have a 
valuable franchise, contains a good many interesting 
data on the financial side of irrigation farming, which ap- 
pear to be authentic, and are at any rate readable. The 
season is much earlier than in California, and it isclaimed 
that ina short time irrigated lands will have at least 
equal value there, in which case those who buy at present 
prices will have reason to be gratified. 


KK. J. 
Pamph., pp. 40, with 


—Azxnual Reports of the Registrar and Supervisor of 
Water-Works, Minneapolis, for 1890. F. T. Moody, 
Registrar ; J. H. McConnell, Supervisor. Pamph., pp. 
109. 

During the year the average daily consumption was 
12,416,117 galls., against 12,933,072 galls. in 1889, notwith- 
standing the fact that at the close of 1890 there were 
1,517 more water takers than at the close of 1889. This 
reduction in consumption is attributed to a growing ap- 
preciation on the part of the people that “ water costs 
money, and cannot be furnished as * cheap as air,’ hence 
a reduction in the amount of waste. The use of meters is 
also credited with helping to reduce the waste. At the 
close of the year there were 633 in use, of which 271 were 
added during the year. 

The report contains a brief account of a duty trial of 
two 15,000,000-gall. Worthington pumps, made March 25 


and 27, 186), by Mr. Wintram A, Pike. One of the pumps 
showed a daily capacity of 15,307,000 galls., and the other 
15,637,000. With no allowances for bends in the suction 
pipe, ash or unconsumed coal, the pumps developed « 
duty of 116,633,000 and 119,179,000 ft.-lbs. capacity respec 
tively. 


Annual Report of the City Engineer of Providence, 

R. 1, for 1399. Pamph 
and appendix, pp. Ixvi. 
Beginning with the report for the year I8sl, the city en 
gineer’s reports of Providence have contained very full 
rhe 
observations for 


. pp. 74, sheets of folding tables 


records of meteorological observations. report for 
188) contains 12 tables, showing daly 
each month of the year; one table, in two parts, showing 
monthly and yearly summaries for each year since 18s0; 
three tables showing mean, maximum and minimum 
monthly temperatures since 1880; one table showing the 
monthly and annual! depth of rain and melted snow, in 
inches, and also the amounts that have fallen from Jan, 1 
tothe end of each month. inclusive, during the year, 

The report also contains five diagrams from self-regis 
tering tide gages, each diagram showing, respectively. 
very high, characteristic 
spring and characteristic neap tides. 


very low, mean or average, 
In each case the 
record extends over one full day and parts of the pre 
ceding and succeeding days. 

table 


head due tothe friction of water in smooth pipes with 


The appendix consists of a showing the loss of 


diameters of 49, 5s, 4, A similar 
from 4 to 
The 


per sec 


1, 184, 144, 2, 24 and 3 ins, 
table for new cast-iron pipes of the usual sizes, 
{8 ins. in diameter, was given in the report for TS8&, 


tables show the mean velocity of water in feet 
ond; head in feet required to produce this velocity; dis 
charge in U. 3. galls. per minute; loss of head in feet 
due to friction per 100 ft. (in the 1888 table for pipe from 4 
ins. upward, this length was 1,000 ft.); discharge in U.S 
galls. per24 hours; loss of head in feet du 


of influs. 


to the orttice 


SOCIETY PROCEEDINGS. 


Rensselaer Polytechnic Institute. A 
‘Deep Foundation.” was delivered by Mr 
smith on April 21 


lecture on 
Chas. Sooy 

Liverpool Engineering Society. 
April 8 President Hudleston in the chair, a paper was 
read by J. W. Alexander Ross, M. Inst C. E., on “Rail 
Signaling and Interlocking The author opened 
with a short sketch of the progress made in signaling as 
a rapid means of conveying intelligence between distant 
points, since the adoption of the first 
signal, which was used by the 


At the meeting on 


way 


known semaphore 
French i» 1734. He then 
proceeded to describe, in detail, the working of the var 
ious systems of railway signaling used from the earliest 
times up to the present day. 

American Society of Civil Engineers. The annual 
convention will be held at the Lookout Inn, on Lookout 
Mountain, near Chattanooga, Tenn., beginning May ?1 
If a sufficient number of members signify their intention 
to attend, a special. rain will leave New York at 10 a. M., 
May 19, over the New York Central and Lake Shore roads 
to Cincinnati, where other cars will be attached, and the 
train will proceed over the Cincinnati Southern road to 
Chattanooga. Special cars will be provided May 26 for 
those who wish to return immediately,and visits to Nash 
ville, Tenn., and Birmingham, Ala.. are projected, occu 
pying about 2 days. 

The programme is as follows, but is subject to change: 
Thursday, May 21: Sessions in morning and afternoon; in 
the evening, addresses of welcome and short addressex 
upon industrial resources, objects of engineering interest, 
ete., of the region. Friday, May 22: Business meeting and 
possibly a session; address of President O. Chanute in the 
evening. Saturday, May 23: Excursion and 
Monday, May 25: Sessions and adjournment. 

The following papers will be presented: “ Origin and 
Evolution of the American Railroad Viaduct,” John E 
Greiner; “Construction of Chimney for the Narragansett 
Electric Lighting Co.,” J. T. Henthorn; “ Free Railway 
Construction v:. Government Railways,” EK. B. Dorsey: 
“A Trip through the Big Horn Cajion,” E. Gillette, Jr.; 
“American Irrigation Engineering,’ H. M. Wilson; “ The 
Straits of San Juan de Fuca, Puget Sound,” B. W. De 
Courcy; “ Influence of Curvature and Elevation of Track 
on the Stresses in Bridges,” Ward Baldwin; “ Recent 
Studies into the Biological Changes in the Boston Waters,” 
Desmond FitzGerald; *‘A Memoir on Water Meters,’, 
John Thomson; “ The Hauling Drums of Cable Rail- 
ways,” G. Leverich; “‘ Mountain Railroad Construction, 
Wh. B. Parsons; “Advantages of a Longitudinal Bearing 
System for Railway Track,” T. ©. Clarke; “additional 
Information on the Lake Erie & Ohio River Ship Canal,” 
J. M. Goodwin; “Notes on Cement, Mortars and 


banquet. 


Concrete,” W. H. Grant 

It is expected that reports will be presented by the 
special committees on the Causes of the Failure of the 
South Fork Dam, on Uniform Standard Time, on Uniform 
Methods of Testing Materials used on Metallic Structures. 
on Standard Rail Sections, on Impurities of Domestic 
Water Supply, and on Units of Measurement. a 
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COMING TECHNICAL MEETINGS. 





Engineers’ Club of Philadelphia,—May 2. Becy., 
Howard Murphy, 1122 Girard St, 

Northwest Railroad Club,—May 2, Secy., H. P. Robin- 
cn, St, Paul, Minn, 

Civil Engineers’ Society of St, Paul,—May 4, Secy., 
©, L, Annan, 

Engineers’ Club of St. Louis,.—May 6, Secy., Arthur 
Thatcher, Room 811, Odd Fellows’ building, 

American Society of Civil Engineers.—May 6, An- 
nual meeting, May 21, at Lookout Mt,, Tenn. Secy., Francis 
Collingwood, 127 E, 28d St,, New York, 

Western Society of Engineers,—May 6, Becy., J. W. 
Weston, 230 La Salle st,, Chicago, 

Engineers’ Club of Minneapolis .--May 7. Rooms, 
Public Library Bldg, Secy., F. W. Cappelen, 

Technical Society of the Pacific Coast,—May 8, Secy., 
©, von Geldern, 519 Market St,, San Francisco, 

Engineers’ Club of Kansas City.—May 11. Rooms, 
Baird Building, Seey,. H, Goldmark. 

Denver Society of Civil Engincers.—May 12, ‘Electric 
and Cable Railways in Denver,” Secy., Geo, H, Angell, 

Civil Engineers’ Club of Cleveland,—May 12. Secy., 
A. H, Porter, 50 Euclid Ave. 

Civil Engineers’ Association of Kansas.—May 13, 
Secy..J, ©, Herring, Wichita, Kan, 

New England Railroad Club,—May 18, Beey., F. M. 
Curtis, 

Engineering Association of the South.—May 15, at Earl- 
ington, Ky, Seey., Olin H, Landreth, Vancerbilt University, 
Nashville, i'enn, 

Northwestern Trackand Bridge Association ,—May 
15. Reey,. D, W, Meeker, St, Pan], Minn. 

Engineers’ Society ef Western Pennsylvania ,—May 
1%, Secy., J. H. Harlow, Pittaburg, Pa, 

Boston Society of Civil Engineers ,.—May 20,  Secy., 
8. E, Tinkham. 

Western Railway Club.—May 21, Rooms, Phenix Building, 
Chicago, Secy.. W, D, Crosman, 816 Rookery Bldg, 

Engineers’ Club of Cincinnati,—May 21, Secy., J. F. 
Wilson, 

New York Railroad Club.—May 21. Rooms, Ghisey 
House. Secy., H, G, Prout, 

Association of Civil Engineers of Dallas,—June 5, 
Secy., E. K, Smoot, 803 Commerce St, 


A GENERAL INDEX TO ENGINEERING NEWS, ex- 
tending from the first issue of Volume I., in 1874, 
to the end of Volume XXIV. (July-December, 
1890), is now in press, and will be issued about 
May 1 in a separate small volume handsomely 
bound in cloth, which will be sold at $1. It will 
prove a valuable work of reference even for those 
whose files are not complete, 


MAAY 


THE annual statistical report of the American 
Iron and Steel Association, which is issued in 
pamphlet form this week, has not the usual 
interest, since last year was such an extraordinary 
one in iron trade annals that the main facts abcut 
it were published long ago. Nevertheless. the 
report contains much of interest, and brings down 
the record of the status of the iron trade to the 
beginning of the present month, The report states 
that ‘‘the production and consumption in 1891 
is certain to be less than in 1890, but it 
may be regarded as also certain that our 
production in years not far distant will more 
frequently exceed than fall below that of 1890,” a 
very safe prediction, since it will be contrary to 
all past experience if that amount is not largely 
exceeded every year after 1894-5, The variety of 
uses to which ironis put is increasing every year, 
and uses of very modern origin, like that for cable 
railways, buildings, metal ties and car frames 
etc., etc., are multiplying with especial rapid- 
ity. Whether our production is likely to again fall 
below that of Great Britain, after its spurt for the 
last ten years, we cannot now estimate, but the 
production for the first three months of this year 
is stated to have been ‘fully one-fifth” less than 
the production in the last three months of 
1890, which indicates something like 2,000,000 net 
tons less output this year, which would bring us 
somewhat below Great Britain’s output of last 
year, when it was 8,000,000 gross tons, against 
9,200,000 in this country. The decline of demand 
began in November last, so that at the end of the 
year there was a large stock of unsold pig on hand 
which has since been reduced. A remarkable 
feature of last year’s business was that prices 
fell during the year simultaneously with increased 
demand and supply. Usually supply largely in- 
creases only when demand is increasing still more 
largely, so that prices are more than maintained: 
but there has been an almost unbroken, slow dec- 
line in prices since January, 1890. 





-_——— 


OnE of the principal European advocates of the 
compound locomotive is Mr. THos. URQUHART, 
Locomotive Superintendent of the Grazi & Tsarit- 
zir Ry. in southern Russia. In our issue of March 
15, 1890, we published an abstract of a paper by 
Mr. URQUHART, read before the Institution of Civil 
Engineers, describing his experiences with the 
compound locomotive, and the methods used 
in transforming ordinary locomotives to 
work compound. In our issue of June 14, 
we published drawings of one of Mr. 
URQUHART’S compound passenger locomotives. 
The system of compounding used is the two-cylin- 
der of M. MALLET’s, but with some simplification 
in details. Mr. URQUHART writes us under date of 
April 4, that out of the 143 locomotives on the 
Grazi & Tsaritzin Ry., 32 have now been com- 
pounded. The compounds, which include both 
passenger and 6-driver and 8-driver freight en- 
gines, have run to date over a million miles. 
Their net fuel economy over the same class of or- 
dinary locomotives in performing this service has 
been 184 per cent. 

These figures of fuel economy in actual service 
deserve especial attention from American railway 
men who are fond of saying that the fuel economy 
generally claimed for compound locomotives is 
due merely to the extra care with which they are 
fired and handled, The locomotives on the Grazi 
& Tsaritzin Ry. all use oil fuel (petroleum refuse), 
which is fed mechanically to the furnace. There 
is, therefore, no room for doubt that whatever the 
saving of 18} per cent. of the fuel is due to, it is 
not due to extra skill in the firing. By the 
census of 1880 the average cost of locomotive 
fuel per train mile was determined to be 8.4 cts., 
and the cost of locomotive repairs was about 
5.5 cts. Taking the average annual locomotive 

mileage at 25,009 miles, this shows an annual ex- 


penditure of $2,100 for fuel and $1,375 for mainte- 
nance. A saving of 18 per cent. in fuel will amount 
to $318 per year ; and it is difficult to believe that 
the extra cost of repairs due to compounding can 
amount to more than a fractional part of thissum. 
Of course the railways whose locomotive fuel costs 
more than the average havea still greater incen- 
tive to adopt the compound engine. 





THE British accident returns for 1890, which 
have reached us this week, show a return to the 
very low rates which have prevailed for the past 
decade or so, and to which the year 1889 was a 
painful exception, owing to the discreditable Irish 
accident at Armagh, by which 78 persons lost their 
lives. The returns for four years back compare as 
follows : 

Number of Persons Killed. 
1887. 1888, 1889. 1890. 


Passengers, from accidents 
to trains, rolling stock, 


permanent way, etc.:..... 25 il 88 18 
Other accidents.............. 96 96 95 100 
Servants, from train acci- 

Ee ae x 7 4 12 
Other accidents......... .... 414 389 431 487 
Others, at grade crossings. . 63 53 72 8&3 
Trespas-ers and suicides ... 273 295 351 329 
Other accidents.............. 40 iat 35 47 

Te RRs I Ay i505 919 995 1,076 1,076 

Total deaths from acci- 

dents to trains only...... 33 18 92 30 


Number of Persons Injured. 
1887, 1888 1889, 1890 
Passengers, from accidents 

to trains, rolling stock, 


permanent way, etc....... 538 594 1,016 496 
Other accidents.............. 759 814 813 865 
Servants, from train acci- 

TO gored cabal sees as 109 93 117 147 
Other accidents.............. 1,996 2,100 2,652 2,975 
Others, at grade crossings. . 35 24 42 35 
Trespassers and suicides.... 114 114 122 123 
Other accidents.............. 69 87 74 80 

Total injured.............. 3,590 3,826 4,836 4.721 

Total injuries from train 

accidents only.......... 647 687 1,133 643 
887. 1888. 1889 1880. 
Ratio killed to 

injured....... lto 39 Ilto 42 1to 45 Ito 44 
Ratio, passen- 

gers only..... 1 to 11.7 1to132 1to10.0 1to011.6 


A tendency to decrease is distinctly visible even 
in these figures for four years only, but it becomes 
still more so if the records of the past 17 years are 
considered as a whole. We show this highly hon- 
orable and encouraging record graphically in 
another column. The tendency in this country 
during the same period has probably been quite as 
decided, if not more so, and we have attained to 
nearly but not quite as high a degree of absolute 
safety to the passenger. Relatively to our oppor- 
tunity perhaps we have done better. But with all 
the faults of the English railway system in some 
of its details, as notably in its mixed and (general- 
ly) inferior practice in regard to train brakes, abso- 
lute inaction in regard to automatic couplers, and 
flimsy construction of car-bodies (to a combination 
of which defects the frightful Armagh accident of 
1889, for example, which could never have oc- 
curred in this country, was distinctly traceable), 
the system is thoroughly admirable in most de- 
tails affecting the safety of travelers, and in none 
more so, as compared with our own, than in its 
system of official reports and investigations of ac- 
ciderts, to which one single feature we attribute a 
large part of the decrease in recent years. How 
great this decrease is may be seen at once in the 
following ‘‘ general averages,” as we may call 
them, for 18/6 and 1890, as read off by eyesight 
and judgment from the diagram given elsewhere: 


From causes beyond passengers’ control in accidents to 
trains, etc., only. 
No. of pas- Passenger Pass. miles per pas 
penqaes miles. senger. 
Kil. Inj'd. 1=1,000,000. Killed. Injured. 
‘ ee average, about: 


Pay atade 34 1,200 4,240 124,600,000 — 3,530,000 
BID. si aces 22 «640 6,400 291,000,100 10,000,000 
Relative frequency of accidents....... 1to2z.33 1 to 2.83 


It is open to any one to change these figures, 
according to his own judgment of what averages 
the diagram indicates, but in any case the show- 
ing is most creditable. 4 
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It is forever impossible to make up a diagram of 
the like changes in the United States within the 
same period; 1888-9 was the first year for which 
any reliable returns for the whole country were 
ever compiled. But comparison for the only two 
years for which we have records is more favorable 
to the American railways, by far, than could be 
expected, considering our many grade crossings, 
comparatively limited use of interlocking and 
block signals. equal average speed between sta- 
tions on first-class lines, great mileage of inferior 
thin-traffic railways, and other disadvantageous 
conditions, against which is to be balanced the 
excellence and strength of our rolling stock and 
universal use of the best of brakes. The compar- 
ison stands about as follows for the past two years: 


Total Accidents to Persons from ali Causes 





—__- Mean.—— -—— 
American. _ British. 
Deaths. 1888-9. 1889-90, 1889, 1890. 
Passengers.......... 315 30 183 118 
Employes........... 2,070 1,972 435 499 
QERGES. 20. cccccsee . 2,897 3,541 458 459 
pee 5,823 1,076 1,076 


Thousands of 
ass’r mileage. .11,966,000 12,500,000" 6,000.000t 6,400,900"+ 
‘rain mileage .724,000,000 760,000,( 00" 285,000,000 300,000,000" 
Pass. miles per 
pass. death... . 38,000,000 40,300,000 32,760,000 54.250,000 
Train miles per 
employee's death .. 349,000 385,000 


655,000 
Do. “other death. 249,000 214,50) 


621,000 


690.000 
653,000 

The injuries are open to suspicion as less perfect- 
ly returned; therefore we do not give them. The 
comparison would not sensibly differ. We do not 
see how much improvement on this comparison 
can be expected. Our conditions as respects vast 
distances, thin traftic, heavy trains, grade cross- 
ing, etc., are not such as to permit of perfect equal- 
ity in accident ratios unless our management is 
very greatly superior. It isan honorable record 
to both countries, as every rational man should be 
glad to know, though it may grind into the soul of 
our esteemed contemporary The Engineer, in that 
it makes pointless a certain class of remarks which 
do us no harm and it no good, but in which it 
seems at times to find satisfaction. 


—o- —— 


A CORRESPONDENT sends us a recent advertise- 
ment for proposals from a small city in the State 
of Washington. The advertisement asks for the 
submission ‘‘ of plans and specifications for a sys- 
tem of water-works, with bids for installing the 
plant as per plans submitted.” Our correspondent 
says that as there are ro reliable surveys in exist- 
ence, any engineer proposing to submit plans must 
first make complete surveys and collect all the 
other information necessary to make an intelligent 
plan for the works and a safe and reasonable bid 
for their construction. 

This is merely the old story of penny wise and 
pound foolish ; and the people who do_ business in 
this manner are not confined tothe State of Wash- 
ington, nor are they engaged solely in projecting 
the construction of water-works, Our correspond- 
ent thinks that for intelligent business men to ask 
engineers to enter a competition for furnishing 
plans and specifications and constructing works, 
without a line of specification as to conditions and 
requirements tu guide them, is something out of 
the usual experience of engineers in the 
East. Unfortunately this is not the case. Per- 
haps the idea that professional work by engineers 
can be bought more cheaply by lumping it in with 
the bids for the actual construction is more preva- 
lent in the newer sections of the country; but 
there is quite enough of this idea everywhere. Not 
a few water-works in every part of the country 
are built by this method, or by methods which 
show even a smaller appreciation of the value 
of an engineer's advice. We are not sure tut 
that it is a matter for congratulation that 
the city to which our correspondent refers, and 
which, by the way, contains only 2,500 inhabi- 
tants, did not hire some local contractor to 





* Estimated; returas notout. *C ym paced on the basis 
of 8 miles per passenger carried, 











build them a water-works for a lump sum and 
leave him practically free to foist such a plant as 
he chose upon the city. Or perhaps it might 
have given away a franchise for water-works to 
some irresponsible but voluble ‘‘promoter,” with 
results scarcely better. 

On the whole, therefore, it is better to look on 
tlie bright side. The fact that the city fathers were 
wise enough to advertise for proposals at all, that 
they had some idea, at least, of the need of plans 
and specifications for the proper conduct of the 
work, and that they took pains to bring the attention 
of a firm of engineers to their needs are all facts 
which indicate a greater appreciation of the engi- 
neerivg profession than is always found. , 

<ncigealtinticanes 

THE Wright irrigation act, passed by the Cali- 
fornia Legislature in 1887. continues to prove itself 
of great benefit to the farmers of the State. Al- 
ready over 20 districts have been formed and about 
$4,000,000 of irrigation district bonds have been 
sold. Representatives from the districts recently 
met in San Francisco, with committees from the 
San Francisco Chamber of Commerce and the 
State Beard of Trade, todiscussthe merits of these 
bonds as an investment and methods of bringing 
them before the public. An effort is being made to 
induce the Chamber of Commerce and State Board of 
Trade to recommend the bonds to capitalists. These 
bonds bid fair torank with municipal bonds in a short 
time. Their validity has been established by the 
courts, and the interest upon them is raised by a 
direct tax upon the lands included in the district. 
As has already been stated in these columns, under 
the Wright irrigation act the farmers of a section of 
the state can vote to organize a district, issue bonds, 
construct irrigation works, elect the necessary 
officials to operate them, and raise money by taxa- 
tion to pay the cost of operation, repairs and the 
interest. It thus appears to be a very hopeful ex- 
periment in the direction of the general legislation 
by which all of our vast ‘arid regions” which are 
capable of improvement by irrigation (which is a 
large fraction of the whole), will ultimately 
be utilized under equitable conditions, and as yet 
the direction in which material modifications are 
desirable has not become evident. 





Why the Equipment of Freight Cars with 
Automatic Air Brakes Should be 
Hastened. 


The two improvements in operating practice on 
American railways which are at the present time 
of most importance, both from an economic and 
from a humanitarian standpoint, are the equip- 
ment of freight cars with automatic couplers and 
with automatic air brakes. We showed by our 
double map and table 1n our last issue that the au- 
tomatic-coupler reform was being furthered by 
companies controlling over 70,000 miles of 
railway and over 700,000 freight cars. Our 
map and table in the present issue shows that rail- 
way companies controlling nearly 87,000 miles 
of railway and nearly 697,000 freight cars 
have adopted the Westinghouse automatic brake, 
and are applying it either to all new cars as fast 
as built or to certain classes of new cars. 

On Jan. 1, 1891, the total number of cars 
equipped with M. C. B. automatic couplers was 
over 102,000, or nearly 9 per cent. of the 
freight rolling stock of the United States. The 
total number of freight cars in the United States 
equipped with the Westinghouse brake was 
150.109, or about 13 per cent. of the total, es- 
timating this at 1,150,000 cars. 

These official figures show beyond the possibility 
of doubt that both the M C. B. automatic coupler 
and the Westinghouse automatic brake have passed 
far beyond the experimental stage, and that in the 
near future they will be a necessary part of the 
equipment of every car in freight service offered in 

interchange under the Master Car Builders’ rules. 


The only question to be considered is, How fast 
ought the equipment of the freight rolling steck of 
the country with these improved devices to go on? 

The all-important reason for hastening the in- 
troduction of automatic couplings, as we showed 
last week, is the fact that not until over half the 
cars in service in the country are equipped with 
automatic couplings will any considerable propor- 
tion of the couplings between cars be made auto- 
matically. For example, there will be no import 
ant gain in economy to the railways until the 
automatic coupling is applied to more than one- 
What is of still 
greater importance is that, until nearly EIGHTY per 
cent. of the cars in service are equipped with auto- 
matic couplings, over one-third of the couplings 
made by the trainmen will be of that class gener- 
ally considered more dangerous, in which an 
automatic coupler is coupled by the link-and-pin 
to the common cast-iron drawhead. To avoid 
misconstruction we ought, perhaps, to repeat that 
the alleged greater danger of coupling M. C. B. 
couplers with the old-style drawheads is due only 
to the unfamiliarity of the process. 


half the cars in general service. 


The same reasons for hastening introduction to 
the utmost, we are glad to say, do not apply to the 
introduction of the Westinghouse automatic brake. 
The coupler is used in yard service, where auto 
matic-coupler and link-and-pin cars are mixed in- 
discriminately. The brake is used on the road. and 
the air-brake cars, be they few or many, can be 
placed at the head of the train, where they will at 
least render valuable aid in handling the tram: 
and if their number is large enough compared with 
the hand-brake cars, they can often control the 
whole train without the aid of brakemen on top of 
the cars. On all the transcontinental railways, 
with the exception of the Canadian Pacitic, about 
three-fourths of the freight cars are now equipped 
with air brakes, and almost all the freight trains 
run are handled partially or wholly with air 
brakes. 

The proportion of the cars ina train which 
must be equipped with air brakes to enable the 
train to be handled on the road without the aid of 
brakemen varies greatly, of course, wth the 
grades of the road, the length of the train, the 
speed of running and other considerations. In 
general, however, it is safe to say that when one- 
fourth the cars in service are equipped, nearly all 
the trains run will be controlled more or less with 
the air brake; and by the time three-fourths of the 
cars in{jservice are equipped, very few hand-braked 
trains will be run. The benefits from the use of the 
air brake begin to be realized, therefore, when 
but a small part of the rolling stock in service is 
equipped. Even when no more than a tenth of 
the cars in a train have air brakes, a marked gain 
in ease of handling of the train is found by placing 
these cars next to the engine and using the brakes. 

As the number of air-brake cars in service in. 
creases, the trouble and delay in switching cars, 
which will be necessary in order to bring all air- 
brake cars to the head of the train, will become 
more prominent ; and with long trains the shock 
due to the crowding up of the unbraked cars at the 
rear of the train when brakes are anplied on the 
cars at the head will be apt to emphasize the need 
for the application of brakes to all cars, except 
those confined to home roads. It seems probable 
that these troubles will result in a demand that a 
car acceptable in interchange, if not equipped with 
air brakes, must have a 1} in. pipe running its 
length and supplied at each end with a hose and 
air-brake coupling. The cost of this would be 
at present prices only about $10 per car, of 
which $5.75 is the cost of the hose, couplings and 
coupling hooks, and the remainder is the cost of 
the train pipe and the application of the apparatus 
to the car. 

If all the cars not having air brakes were thus 


equipped wit the train pipe and couplings, there + 


would no longer be any necessity for grouping the 
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air-brake cars at the head of the train. The same 
number of air-brake cars could handle the train 
much more smoothly if scattered through it than 
if bunched together at the head. As the cost of 
this equipment would be so slight, and would be 
really an ‘‘advance payment” on the final equip- 
ment of the cars with the complete brake (since 
the train pipe, hose, couplings, etc., could be used 
on that car or any other as part of the complete 
brake equipment), it may be expected that before 
half the cars in the country have air brakes a de- 
mand will be made that the remainder of the cars 
shall be equipped at once with the train pipe and 
couplings. 

It is thus apparent that every dollar invested in 
the application of air brakes to freight cars brings 
early results in increased facilities of handling 
trains. The railways of the East. which have not 
vet a sufficient proportion of their cars equipped 
with air brakes to make habitually practicable 
the grouping of the air-brake cars at the head of 
the train have at present every incentive to in- 
crease their equipment as fast as possible. 

About 27,000 freight cars have now been equipped 
with air brakes by the railways lying east of 
Chicago and north of the Ohio River. This in- 
vestment of nearly a million and a half of dol- 
lars is at present bringing comparatively small re- 
turns, since the proportion of cars equipped is so 
small that only a few trains in special fast-freight 
service are now controlled by air brakes. It is in 
this section, therefore, that the greatest returns 
are at present promised from the further introduc- 
tion of the brakes, for the money expended in 
equipping additional cars will bring an increased 
return on the investment already made. 

The railways crossing the Rocky Mountains, 
which, as seen by our table, have now about 
three-fourths of their cars equipped with the West- 
inghouse brake, are deriving great benetit from 
its use, and nearly all their trains are now con- 
trolled, partially or wholly, by air brakes, These 
railways were the first and fora long time the only 
ones to adopt the wise policy of equipping all 
new cars with the brakes as fast as built. Their 
example in this respect has now been followed by 
most of the railways running north and west from 
Chicago, as our map shows. On many of these 
roads the percentage of air-brake cars is already 
large enough to pay for bunching the air-brake 
cars next the engine on some of the trains, At 
the present rate of progress in equipping cars it 
will not be many months before a large percent- 
age of the trains run on these roads will be par- 
tially or wholly controlled by air brakes, 

We have said that 87,000 miles of railways are 
controlled by companies which are applying the 
air brake to new freight cars. About 25,000 miles 
more, included in our table but not shown in our 
map, have begun the use of the brake, but most of 
them have made no real move toward its general 
application, The remaining railways of the 
United States, about 55,000 miles in extent, are 
doing nothing whatever in this important reform ; 
and while they control but few cars compared with 
the railways shown onour map, their neglect to 
do theit partin equipping the freight rolling stock 
of the country with this device is manifestly an 
injury to every one of the progressive railway 
companies which are shown on our map. 

The equipment ofa freight car with the appliances 
necessary for its safe and economical operation 
is 2 matter which concerns all the railways of 
the country much more than it does the single rail- 
way which owns the car, It is not unyeasonable, 
therefore, for the railway companies who have 
decided to equip their freight cars with air brakes, 
and who control 60 per cent. of the freight rolling 
stock of the country, to ask that the other railway 
companies shall take hold and do their part with 
the rest. 

The provision of safety appliances in railway 
service is usually urged for the prevention of 


destruction to lives, limbs and property. The use 
of automatic air brakes on freight cars is recom- 
mended, however, not alone for the great saving 
in accidents which it would cause, but because of 
the economy which can be gained in the move- 
ment of freight by its use. This we fully ex- 
plained in our issue of Dec. 21, 1889. 

Summing up the argument then presented, the 
general use of train brakes and automatic couplers 
will save in freight-car repairs, especially in the 
matter of wheels and draw-gear, which now con- 
stitute 30 to 50 per cent. of the total cost of repairs: 
it will make possible an increase in the speed of 
freight trains and an increase in the freight-train 
load estimated at 20 per cent. on the average 
throughout the United States. This increase in 
freight-train load is made possible by the higher 
speed, which enables the freight train to overcome 
heavy grades by ‘‘taking a run at them,” a mode 
of running which, with the lhnk-and-pin coupling 
and the old hand brake, is too dangerous to be 
practiczble. An increase in the average freight- 
train load of 20 per cent. will reduce by about 10 
per cent. the cost of freight transportation. 

This increase in freight-train speeds will cause a 
further great economy through the increase in the 
average yearly mileage of freight cars and the 
decrease in the interiuptions to trattic through the 
different speeds of passenger and freight trains 
which will be brought about. 

Careful estimates of the money saving due to these 
various economies leave no reason for doubt that 
the introduction of automatic brakes is a reform 
which will prove most profitable to the railways, 
and that the financial interest of the railways will 
be best served by pushing it forward as fast as the 
new equipment can be manufactured. 

Looking at the question from a humanitarian 
standpoint, also, railway men, so far as we know. 
are unanimous in the behef that dispensing with 
the brakemen on top of trains will result in a 
great saving of human life. The Interstate Com- 
merce Commission’s statistics show the following 
record of accidents to employees in the year end- 
ing June 30, 1889 : 


Total Total 
Kind of accident. killed. injured. 
Coupling and uncoupling cars .... 300 6.747 


Falling from trains or engines or striking 


overhead obstructions...... ........... 558 2,307 
BE SE ROI os 6 5. otis «ince s sauspsnces 481 2,491 
All other accidents ...................08 633 8473 


aia vaich wens Us: Cecins Ea a ane 1,972 20,028 

The accidents due to striking overhead obstruc- 
tions or falling from trains or engines may be ex- 
pected to almost wholly disappear when it is no 
longer necessary for brakemen to go on top of the 
cars; and the deaths and injuries in train accidents, 
which are now so frightfully large, may be ex- 
pected to be very largely reduced by the use of im- 
proved brakes and couplers, as passenger-train ac- 
cidents were lessened by the introduction of the 
Westinghouse passenger brake. 

It is of course well known that this saving in 
human lives and limbs which will follow the 
abolition of hand braking on freight trains has 
been forcibly brought to the attention of Congress 
and of many of the state legislatures. As noted 
last week, a law has just been passed in Nebraska 
forbidding the running of freight trains after Jan. 
1, 1895, without sufficient air-brake cars to con- 
trol the train. If other states did nothing, this 
would practically necessitate the equipment of all 
cars with the brake by railway companies oper- 
ating in Nebraska, in order to provide holding 
power for foreign cars in the trains. 

There is much probability, however, that the 
legislative bodies of other states and of the United 
States will take action in this matter. As we 
stated more fully last week, the railway safety 


‘appliance bills which were before the last Congress 


will be introduced in the next; and their prospect 
of passage in some form seems excellent. It is 
plain enough, therefore, that the railways which 
are still neglecting to apply the air brake to their 


freight cars may soon be placed in a position 
where they will have no choice in the matter. 
Certainly a law compelling action on the part of 
these delinquent roads should meet no opposition 
from the roads which are now pushing the reform, 
since it will compel these backward ones to stop 
opposing the interests of the progressive com- 
panies—an infraction of the latter's rights for 
which the laws at present offer no redress. 

But whether laws making the use of automatic 
brakes compulsory are passed or not, there are a 
few things which the railway companies that vre 
equipping freight cars with air brake: can and 
should do to protect their own interests. They 
can so amend the rulesof interchange as to insure, 
to some extent at least, the proper care of their 
air-brake cars when on foreign roads; they can 
establish at interchange and inspection points 
suitable plants for the inspection, testing and re- 
pair of air-brake cars; and, tinally, they can pro- 
vide for the refusal of cars in interchange in parts 
of the country where the equipment of cars with 
air brakes has made greatest progress (as, for in- 
stance, on the transcontinental lines at the present 
time) unless such cars have air brakes, or, lacking 
them, have the train pipe and couplings so that 
the air-brake cars can be scattered through the 
train, 


Electric vs. Hand Welding. 





The economy resulting from the use of electric 
welding machinery is well shown in the following 
table, giving the cost of the two systems as prac- 


 ticed in the Victoria Works of Clarke, Chapman & 


Co,, at Gateshead-on-Tyne, England. It will be no- 
ticed that an independent boiler and engine were 
used with the welder. Usually existing engine 
power could be utilized or the necessary current ob- 
tained from lighting wires, resulting in a still great- 
er saving, 
COST OF ELECTRIC AND HAND WELDING. 

Cost~of electric welding Cost of same work done by 


during 1 week: hand : 

L smith, 53 hours........ $8.00 180 winch stay cavas Cae 
ii ee acenees 3.38 80“ ont eros. + oa 
l engineer, 53 hours.... 5.57 41 brake Straps........ 6.62 
Cleaning boiler . ..... 0.36/212 winch handles...... 9.64 
Ad nth be cndmned peine.0 4.11) 168 eccentric rods....... 6.78 
Wear, depreciation... .. 3.05'168 piston rods.......... 6.78 

WGN se. cizisdanseves 4.65 —. 
Glaze wheel grinding... 0.18 es Se $44.34 
—— Electric welding........ 29.30 
TOGA: conten conten $29.30 — 
ROVE. «500 Seasen $15.04 


At the Victoria Works it was found that the elec- 
tric welds were superior to those made by hand, and 
the electric process enabled articles to be welded 
that could not be handled in the old fire process. 


Train Speed Indicator. 





Mr. SABOURET, engineer of tne central service of the 
Orleans Railway, France, says the London Railway News, 
has had constructed by M. CARPENTIER an apparatus for 
calculating the speed of trains. The speed of trains is 
regulated mathematically. It is not enough to start and 
arrive on time, but also the rate of motion over all the 
line must be regular, and the driver must not delay. The 
speed indicator of M.SaBourReET is of “extreme simpli- 
city.” This is the way the Avenir des Chemins de Fer 
describes it: “‘We know that the diapason giving the 
normal la vibrates exactly 435 times per second. We also 
know that every diapason, of which one cf the branches 
isfurnished with « bristle, can inscribe its oscillations on 
a smoked sheet of paper on a cylinder worked by clock- 
work. Ifa train could itself set in motion the rotative cylin- 
der and the diapason, and also stop the movement when 
it had passed a certain distance, it is evident that from 
the number of oscillations inscribed on the lampblack 
the speed of the train could be at once deduced. M. 
SABOURET installs in a small box, diapason, cylinder and 
motor mechanism. The box is hidden at the time of the 
experiment under the line ballast. Then four small 
pedals are, for the moment, wedged along the outer part 
ofthe rail. They are connected by india-rubver tubes 
with the box of the indicator. The wheel of the engine 
on gaining this point presses on these pedals, which com- 
press successively the air contained in the tubes; this 
compression is transmitted to the mechanism and sets it 
in motion. Theinscription takes place when the locomo 
tive has crossed 6 metres, one of the wheels presses on the 
last pedal, and the compression of air of the last tube 
checks the inscription. The verification of the speed is 
thus obtained at about 2% for a speed of 100 kiloms. In 10 
minutes one can install this little indicatoron the line 
without the driver suspecting its presenc’. oa 
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CORRESPONDENCE. 


A Tape-Holding Device. 


Lopt, Va., April 23, 1891. 
To THE EDITOR OF ENGINEERING NEWS: 

Sir: Permit me to cal! your attention to a device for 
holding a tape or ribbon chain, which, though simple, has 
proved a friend to me many times. The following isa 
sketch and description: 

It consists of two wooden handles 4 A, joined at E FE 
by a cord (piece of plumb bow-string), so that its cam- 





Device for Holding Tape or Ribbon Chain. 


shaped jaws held by virtue of an elastic band c, grasps 
tape or ribbon chain B with a force which is increased to 
any desired amount by grasping the handle while chain- 
ing. THueo. D. JONES, 
Rest. Engr. D. & FE. T. R. R. 


Rosendale vs. Portland Cement. 


NEw York, N. Y., April 27, 1891. 
To THE EDITOR OF ENGINEERING NEws: 

Sir: Having for a long time been carefully considering 
the questions of the relative merits of Rosendale and 
Portland cements, and their relative value compared with 
each other as an article of commerce, I felt sufficiently 
interested to undertake to demonstrate the fact. There 
has been so much said as to the superior quality of Port- 
land cements over and above the American cements that 
{ hesitated to helieve all that was said of them. In pur- 
suing the matter of comparative test of Portland as 
against Rosendale, there was no thought of booming or 
depressing any particular brand of Portland or Kosen- 
dale, but merely a desire to cnow the real facts and to 
demonstrate the relative merits or demerits of the respect- 
ive cements. Like many consumers of Portland cement, 
I was very much attracted by the promptness with which 
the cement obtained such hardness; but I could not con- 
ciliate the thought that Portland was so good an article 
to be used for many purposes when I considered that the 
base in manufacturing Portland cement was 667% lime 
But wnen I saw how slowly Rosendale reached its results, 
I felt restrained to speak in praise of Rosendale as against 
Portland. Since the era of the testing machine, it has en- 
abled many facts to be demonstrated which hereto- 
fore have been established simply by usage. Having 
been in constant contact for upwards of 25 years 
with cement, not only its manufacture, but also 
the various purposes for which it is used, and hav- 
ing had considerable experience, [I felt that the Port 
land cements, having so large a percentage of lime, were 
not all that was claimed for them, and further, they 
would not continue growing hard and maintain the great 
strength developed so promptly, my experience having 
been that the slow-setting ceynents, gradually increasing 
in strength, were the best, which the results of the tesis 
given below substantiate. With these thoughts I in- 
augurated a system of testing, running from 24 hours up 
to 2 years. It was found that all Portland cements showed 
excellent results up to 12 months, acd some a slight in- 
crease up to 2 years, while the Rosendales at no time 
failed to continue increasing in strength. Not feeling 
satisfied with the results up to 2 years, as the facts I 
started out to prove did not fully develop, I started an- 
other series of tests running fromiday todSyears. The 
second period of tests have now run up to 24% years, and 
again the tests demonstrate that all Portland cements 
continue growing up to 1 year, and some a slight inc) ease 
up toz years. But no Portland cement showed any in- 
crease of strength after 2 years. On the contrary, after 
this time they commence to show a decided decrease of 
strength, and, as stated above, some commenced to fail 
after 12 months. Several brands of Portland were tested | 
but for present purposes the brands showing the average 
results will be sufficient to demonstrate the points in 
question. : 

One of the best known and most largely used brands of 
Portland cement gave the results shownin colump A of 
the following table. It is seen here that this brand, being 
a quick-setting cement, reaches high results promptly, 
being very light in color and showing considerable lime, 
and commences failing at the earlier period. Tests of 
another leading Portland cement are shown in column B. 
This is a slow-setting Portland, being not so light, show- 

ing leas lims, slowly increasing in strength, and not com- 





mencing to fail until the later period. Various other 
brands of Portland were tested, but these two brands are 
now well known on the market, and in every instance we 
find that ir time foreign Portlands decrease in strength. 

With the Rosendales it is quite different, there is a con- 
stant increase of strength. The brand of Rosendale, the 
results of which are given in colum. C, is one of the lead- 
ing cements. being most largely used; hence its selection 
frem the many tested. 


TABLE OF RESULTS OF TESTS OF PORTLAND AND KOSEN- 
DALE CEMENTS, 


Time. Portland. Ros 

A. B. c. 

Ibs. Ibs. Ibs. 

OT oc nuctce< <unddne: advise naheaeeed 83 
| ve . _— vvecse idtesaal, ae 290 107 
1 month eres ‘ 6u 458 251 
2 s: srndeuedsdeanescescaeureaswancad 788 362 
a> |. vqadhagwenate aed uaeandalate S10 380 
6 = vannindars pineaSincddescave! Gam 448 
- OU. cccamns 3 sxe tater ekeceanl mee 453 
Bg pce Benes 653 487 
ee” cco saeendvasae 621 515 





At no time, of the many brands of Rosendale tested, did 
any of them show a loss of strength, and it was quite com” 
mon for a briquette to stand a tensile strain of 500 Ibs. in 1 
year. It was further found that the dark-colored Rosen- 
dales set slowly, frequently breaking low in 24 hours, but 
in time they developed the greatest strength. 

Tests are still going on up to 5 years, but I have gone 
sufficiently far to demonstrate that there is a time when 
foreign Portland cements cease growing stronger, and 
that there is a time when they commence to go the other 
way. It has also been proved by the tests that up to 24 
years the Rosendales continue to grow stronger. Iam in 
hopes that at the end of 5 years it may be‘definitely proved 
to what extent the Portlands decrease in strength, and to 
what extent the Rosendales increase in strength. I pre- 
dicted when starting these tests that the Portlands, being 
so high 1m lime, in time could not siand the disintegrating 
effects of water, while Rosendales, being so low in lime 
would not be injured by being under water. 

Perhaps it would be well to say here under what system 
the above tests were made. The briquettes were made of 
pure cement mixed with water of a temperature of 68°, 
and were composed of 70% of cement and 30¢ of water by 
measure. They were mixed on a glass surface which did 
not allow of any waste of the water and were firmly 
pressed into the mold, when, after the expiration of 30 
min. for Rosendales and 24 hours for Portlands from 
the time of mixing, they were immersed in fresh water 
and kept immersed in the same until the expiration of the 
various times, when they were broken wet on a testing 
machine of approved pattern. 

I feel that my tests have gone sufficiently far, having 
twice terted up to2 years, to interest consumers of ce- 
ment. [have demonstrated to my satisfaction that the 
foreign Portlands cannot stand the test of time, and I 
claim that the artificial means employed in manufactur- 
ing them and with so large a percentage of lime, is the 
reason for the failure. The Rosendales are manufactured 
from the natural material, but man has endeavored to 
take the natural rock as a base and from it work up an 
improvement on nature. The testing machine has shown 
the error of many of the assertions that bave been made 
as to the superiority of Portland cements. May it not yet 
be shown thatin time the Rosendales will outrun the 
Portlands in strength? And I venture to say that inside 
of years the tests that are now being conducted will 
prove the assertion. M. ALBERT SCULL, 


A National Law on Freight Car Brakes and 
Couplers. 


fo THE EDITOR OF ENGINEERING NEWS: 

Sir: I wish to thank you most sincerely for your ex- 
haustive and convincing editorial in your issues of March 
28 and April 25 on the coupler status. They accomplish in 
a much stronger and infinitely better manner the object I 
have had in view. While i may not have had as much 
fear of any backward action by so intelligent a body as 
the National Association of Master Car Builders as a prior 
letter to you might indicate, yet I dreaded the delay the 
influence of the minority opposition might cause to certain 
roads in putting into use the “Standard Automatic 
Coupler.” I fully agree with your concluding words, viz.: 
“The day of doubt as to what will be done is past; the 
only remaining question is, how fast will it be done?” 

Here comes in the point where I wish to reason with the 
managing officers of the many roads that have now 
adopted the settled policy of putting on the standard 
coupler and train brake on all new and repaired cars. 

I need not tell you, gentlemen, how large a part of the 
cars are already equipped with such couplers and brakes; 
neither need I remind you of the large sum of money it 
has taken and will set take to so equip your cars. I need 
not remind you that your cars go off on connecting lines 
of other roads, and that you have to take foreign cars and 
haul over your roads. You need not be reminded either 
that to get the full benefit of your great expenditure for 
these appliances other roads should equip as you do. 
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Many of these will not until there is a “thus saith the 
law,” and that law should be general and uniform in its 
character—hence it should be national. 

Indica‘ions now point tothe enactment of sucha law 
in the early days of the next Congress. Of this Lam able 
to speak intelligently and positively. Were [to have no 
more help in the future than in the past [ would be mor 
ally sure of success; but, reinforced as: IL shall be by the 
able cc mmittee appointed by Judge CooLry, Chairman 
of the Interstate Commerce Commission, in accordance 
with the unanimous voto of the third National Cc nference 
of the State and National R. R. Commissioners, beld in 
Washington in March, which committee of tive, consist 
ing of GeorGce G. CRock ER, of Massachusetts, Chairman: 
James C. Hin, Virginia; Spencer Suiru, lowa; Wu. G 
RoGcers, New York, and Joun H. KING, South Dakota 
was created expressly to seek Congressional action re 
quiring safety appliances on all cars engaged in inter 
state commerce, makes success doubly sure. 

This is the resolution passed by that body unanimously 
authorizing the appointment of that committee and giv- 
ing it power to act: 

First. Resolved, That a committee of Ave be appointed 
by the chair to urge apes Congress, as soon as possible 
after the opening of its next regular session, the imper 
ative need for action by that bodu calculated to hasten 
and insure the equipment of freight cars throughout the 
country with uniform automatic couplers and with train 
brakes, and the equipment of locomotives with driring 
wheel brakes, and present and urge the passage of « 
hilltherefor. 

Second, That the committee before presenting the bill 
tothe appropriate Congressional Committee, be requested, 
after public notice, to give a hearing to accredited repre 
sentatives of such organizations of railroad officials o 
employees as may desire to be heard, 

third. That the secretary of this Convention act as 
secretary of this commitlee. See pages land W2 of rv 
port of conference, March, 1891. 


That a national law is coming and coming quick, no in 
telligent men will now deny. Now let us reason, No fair 
minded man will accuse the writer of having any ill will 
to the railways ashis incentive tothe work he has been 
engaged infor the past three or four years urging this 
great reform. The humane side of this question is what 
has appealed to him. Now, it is admitted by the most in 
telligent operating officers that, aside from humane con 
siderations, it would be a great financial advantage tothe 
road if every car were equipped with automatic draw bars 
and power brakes. 

The point I now especially wish to make is this: As be 
yond doubt we ére to have a law, would it not be wise to 
have you gentlemen, who are practical men and supposed 
to know what you need, and the time which is necessary to 
equip your rolling stock, toturn inand help the committer 
prepare such a law as will be fair to you and just to the 
men who handle your cars! Is it not necessary that the 
proposed bill should not only require automatic couplers, 
but uniform automatic couplers? Have we not ad 
vanced to that stage of progress that the law could say 
expressly what (ype of drawbars shall be used and still 
not be open to the charge of of being such lewislation as 
leads toa monopoly? Isthere any other way that will 
insure uniformity? Isit not due tothe men who hand! 
the cars that they may rely on uniformity? 

It is now generally known that you did by a letter 
ballot ratify the action of the M. C. B. Ass: ciation in 
adopting a standard automatic coupler. Representing, 
as this association does, a large majocity of the roads of 
the nation, does not that ection take away all your defens 
ible standing in court for personal injuries from coupling 
or uncoupling cars? Isit not also true that it is more 
dangerous to couple an automatic to anord!\nary link-and. 
pin drawbar than two of the latter? 

Should we not then all unite in our efforts to bring be- 
fore Congress the best possible bill that will secure uni- 
Sormity in autcmatic ccuplers and train brakes, for this 
means safety to the men (and that is my main object), and 
this regardless of the private interests of the individuals 
who may own and wish to sell their particular coupler or 
brake to the roads, Through the influence of the state 
railroad commissions, every state having these commis 
sions will through its legislature memorialize Congress to 
a speedy action in these matters. Every organization o¢ 
the different classes of the railway employees will petition 
Congress to act. As said above, we are as sure of an act 
of Congress as that Congress is sure to meet. Is it not, then 
the part of wisdom that we come together and not only 
reason but act in concert and get the best possible law. 

The chairman of the committee, Mr. CRocKER, will ad 
vertise a meeting for conference not only with committees 
from the different orders of the brotherhoods, but with 
the managers, operating officers and mechanics of the 
railways of the country for the very purpose of being able 
after such conference to present to Congress a purfected 
bill, fair and just to all concerned, and one which the 
leading and progressive roads of the nation can help to 
have passed for their own safety, as wellas for safety of 
their employees. 

4s you have on your own motion already through your 
master car builders adopted a standard automatic coup 
ler, and by letter ballot ratified and sustained their action, 
why not then now unite and legalize that action by na- 
tional law, as you desire to have pooling legalized by such 
alaw? Do this and the matter is settled for al! time, and. 
this terrible slaughter and crippling of the brave and 
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faithful men who haverun your trains and handled your 
cars all these years so patiently, and at such an awful 
cost of life and limb, wili stop. L. 8. COFFIN, 


In behalf of the Ft. Dodge, Ia., Brotherhood of R. R 
Trainmen. 


The Pegram Radial Truss—Correction. 


Str. Lovis, Mo., April 28, 1891. 
To THE Eprror oF ENGINEERING NEWS: 

Sir: An error was made in printing my letter in your 
issne of April 25, by the omission of two words through 
which the meaning was almost reversed. It should read 
“The only common feature of our trusses is that the 
posts are as near vertical as possible in the middle, and 
increase in inclination toward the ends,” the words un’ 
derlined having been omitted 

Geo. H. PEGRAM, 


The Comparative Merits of Various Systems of 
Car Lighting. 


Til. 

{[Notre.—It has appeared desirable to test the effect of 
certain alleged differences of construc'ion before publish- 
ing the photometric tests. We shall therefore refrain 
from publishing any of these tes‘s until all can be pub- 
lished together, and proceed with the description of the 
sever i] plants ad interim, which course will have certain 
advantages as well as disadvantages. —Ep.] 

THE FROST DRY CARBURETER PLANT. 

The Frost ‘‘dry carbureter” plant, like all other 
plants as yet devised for using air charged with the 
vapor of gasoline as an illuminant, consists in its 
purpose and essence ef a device for passing air under 
slight pressure through a chamber packed with cot- 
ton wicking soaked with gasoline, and thence pass- 
ing itas quickly as possible, and with as little change 
of temperature as possible, to the burner, where it 
is burned like other gas. 

Fixed plants of this general nature for lighting iso- 
lated houses and hotels are in very extensive use, as 
is well known, and while a variety of distressing 
accidents (the nature of which we shall consider 
later) have from time to time occured, and doubtless 
will continue to occur, yet they have not been so 
frequent as to prevent the increasing use of the sys- 
tem, nor to seriously, if at all, affect the insurance 
rates asked on buildings so lighted. It is proper to 
add that the insurance: companies ignore a good 
many real differences of securityin fixing rates, as 
for instance, the difference between fire-proof and 
ordinary wooden construction in many buildings, 
and that they very jealously and rigidly scrutinize 
such plant, which must be acceptable in all respects 
or they will not insure at all. Nevertheless, the 
facts of their practice are significant. 

For lighting railway passenger cars any plant of 
the nature of the ordinary fixed house plant would 
be wholly inapplicable, because of its danger ina 
portable form, and special precautions are neces- 
sary. The prominence of the Frost dry carbureter 
plant as a system of car lighting arises from the 
special success with which that system bas met 
the peculiar requirements of the case, eliminating 
many of its more serious dangers, and so placing it 
ahead of any other system of gasoline car lighting 
which has ever been devised. Whether ic 
should or should not be admitted as a stan- 
dard system for general use depends largely 
on a variety of facts yet to be considered. 
For the present we confine ourselves to the 
mechanical details of the plant, and in regard to 
these details one can only speak with praise. It is 
risking little to say that if the Frost system is nota 
suitable and expedient one for lighting cars, no such 
system using gasoline as an illuminant can ever be 
devised, and that a case of great apparent 
strength, at least, can be made out in its favor. Its 
peculiar and especial merit is that the gasoline is 
not carried in a liquid form, but absorbed in a mass 
of wicking, which is inclosed in a tough copper 
carbureter which seems to exhaust all the possible 
precautions for carrying the gasoline safely. 

In its original form, as it stood in 1885,86, the sys- 
tem was quite different from its present form, The 
carbureter was then a brazed copper tank placed 
under the car, filled with wicking saturated with 
gasoline, and with partitions to compel the air to 
meander back and forth through the wicking. This 
carbureter was encased in a wooden box, which was 
heated in winter by a pipe from the car-heating ap- 
paratus. Compressed air from the brake pipe entered 
(J) a storage reservoir, (2) a reducing valve to 1-lb. 
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pressure, (3) the carbureter, (4) a second reducing 
valve (to 1 oz.) and thence to the burner. 

Despite some enthusiastic descriptions of the ap- 
paratus, which appeared at that time in various tech- 
nical papers, praising the plant in the highest 
terms, this apparatus in this form was not suc- 
cessful, owing chiefly to the difficulty of insuring 
a proper and even temperature in the carbureter 
and air supply. In cold weather the light became 
quite dim and irregular, the light was not brilliant, 
and other serious difficulties arose with it. 

The Pennsylvania R. R. began its experiments on 
the plant in this form over seven years ago, in the 
spring of 1884, and its subsequent development into 
the form which the system now has resulted largely 
from experiments made on that roa. 


of . The Pennsylvania began equipping cars with the 
es Se / plant as finally perfected 
#*S*$ 7 Zo 6 4’ 2’ about three years ago, in 
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GENERAL ARRANGEMENT OF THE SEVERAL PASTS OF THE 
FROST DRY CARBURETER PLANT. 
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the summer of 1888, The 
first carin the country to 
be equipped with the 
light, we believe, was one 
on that road. <A _ year 
agothe Pennsylvania Rail- 
road had some 250 cars 
equipped, the Pennsyl- 
vania Co. 50, the Reading 
55, the Norfolk & Western 
47, the Union Pacific 35, the 
Kansas City, Fort Scott & 
Gulf 25, the New York, 
Ontario & Western 17, the 
Chicago, Burlington & 
Quincy 13, the N. Y., Sus- 
quehanna & Western 8, 
the Cumberland Valley 
6, the East Tennessee, 
Va. & Ga. 5, a total of 
511, besides which there 
were a few others. Since 
then, we are informed, the 
Pullman Palace Car Co. 
SN and several others have 
OY begun equipping cars on a 
: pretty large scale, and it is 

still conspicuously adver 

tised by the manufacturers 

that the system is ‘‘The 

Standard of the Pennsyl 
a7 vania Railroad,” but we 
do not understand that 
that road adopts any stand 
ards in any formal way 
other than to make stand- 
ard plans for anything and 
everything which it puts 
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into use, and we are informed that this claim is 
made without the knowledge or authority of the 
Pennsylvania road and contrary to instructions for- 
bidding such use of its name, as also that only a 
small percentage of the cars of the road are as yet 
equipped with the plant. 

By courtesy of the Railroad Lighting and Manu- 
facturing Co. we are enabled to present the follow- 
ing statement as to the cars which they have 
equipped to date: 


We have cars equipped on the various roads as follows: 









Western Railway of Alabama...................00s0055 20 
ia vdi Ch Gs cok sas cca cercedecessetsere 3 
Baltimore & Ohio Railroad..................060-ceeeenee 1 
CS PEDEIIOID iaisccce . svccdcccetevcecseces 2 
Central Railroad of Georgia........ a oe eS 3 
Chicago, Burlington & Quincy Railroad............... 13 
Chicago, Milwaukee & St. Paul Railway.............. 2 
Chicago, Rock Island & Pacific Ruilway................ 1 
Chicago & West Michigan Railway.................-.. 4 
Cumberland Valley Railroad...... Boe et ccns cas sigan se 
East Tennessee, Virginia & Georgia Railway......... 5 
Georgia Southern & Florida Railroad.................. 1 
Kansas City, Ft. Scott & Memphis Railroad 25 
de Coed eins ss celcneneestaeasens.c 1 
Louisville & Nashville Railroad..................... o 1 
Michigan Central Railroad...............%....--2-seeeee 1 
Minneapolis, St. Paul & Sault Ste Marie Railway .... 1 
New York, Ontario & Western Railway ... ........ . B 
New York, Susquehanna & Western Railway......... 1 
GREER GC WOREOEE FARETORG. ..0... veccsccccccccccscsecees i 
ec ccedentdsececececescccusencancs 4 
rs eas cc ccdcendebeesb¥edaseuss 450 
Philadelphia & Reading Raitroad ...................... 60 
Pittsburg, Cincinnati, Chicago & St. Louis Railway .. 25 
Pittsburg, Ft. Wayne & Chicago Railway ........... an 
Puliman’s Palace Car Company .......... 50 
i I gin in wonnsccovsdecscousbaracete 10 
po — ee ee eer 50 
Victorian Railways of Australia....................+. — 
Wisconsin Central Railway... ...........ccccsceccsccees 10 
area ea WE a ERE cOb Rin 66 edhe hadeedusu Credees<nceqdal 870 


Nine-tenths of thesecars have been equipped within the 
past two years, and we think that you will concede, tak- 
ing everything into consideration as to introducing our 
light and educating the railways to its advantage;, that 
we have made considerable headway in this respect. The 
prospect of a greatly increased business for the near 
future is very encouraging, especially for cars for the 
principal trunk lines, as we have now quite a number of 
important negctiations under consideration. _ The Pull- 
man Co. have practically adopted it as their star- 
dard, and the outlook for a very large business from them 
is certainly very gratifying. 

The company certainly has made very consider- 
able and creditable progress, and they are entitled 
to all the presumption in their favor which is 
created by the fact that ten different companies 
have equipped 20 or more cars, indicating that the 
system has been more or less decisively approved by 
them, while 20 other companies have experiment- 
ally applied it to from 1 to 15 cars. 

The carbureter plant as perfected and now manu- 
factured isshown in detail in the accompanying il- 
lustrations, Figs. 21-33. Certain wodifications or 
differences of practice asto some details have arisen 
w;thin the last year or two between the Pennsyl- 
vania R. R. and the manufacturers of the Frost plant 
(the Railroad Lighting & Manufacturing Co., Phila- 
delphia, Pa.) which we shall also note. Some of the 
accompanying illustrations show Pennsylvania R. 
R. practice only. 

Fig. 21 shows the general arrangement of the 
plant. A branch from the brake pipe leads through 
a check-valve and dust screen (Fig. 22) to an air tank 
(Fig. 28) where a supply of air at the ordinary train- 
pipe pressure is stored, the check-valve preventing 
return of the air when the brake-pipe pressure falls 
for application of brakes. A “tank needle-valve” 
(Fig. 24) is used when it is necessary to cut off all 
air supply from the tank, as for repairs or any break - 
age. Thence the air is piped into the closet, where 
there is an air gage to indicate the tank pressure, 
and a closet valve very similar to Fig. 24 for cutting 
off air supply. Thence the air passes tothe regulator 
or reducing valve, the original form of which (the 
Bowman regulator) is shown in Fig. 25, while the 
form now in use, the Chapman regulator (which 
works on the same general principle as the Pintsch 
regulator) is shown in Fig. 26. Since these articles 
were begun the company has adopted still another 
regulator of itsown, which it prefers to the Chapman. 
A second dust guard was formerly used just before 
the regulator, but this is now omitted. In the regu- 
lator the air-pressure is reduced to 3 lbs, and here 
first the air comes into potential connection with the 
gasoline, which is contained in the “‘ carbureters,” 
to be hereafter more fully described, which are now 
placed on the outside of the roof directly over each 
lamp. All the pipe connections are of copper. A 
second check-valve is used beyond the regulator 
to keep gasoline vapor from entering it, 
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A &-in. drawn copper tube runs from the regula- 
tor the whole length of the car, along the carbureters, 
with each of which it has an open T connection. 
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Bowman Regulator and Indicator. 
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After passing the last carbureter the tube terminates 
in a mercurial safety-valve (Fig. 27) set at 5 Ibs. 
pressure, thus giving a margin of 2 Ibs, pressure to 
“go and come on” in ser 
vice before vapor escape 
through the valve. 
Under these conditions 
it will be seen that the 
long copper tube from 
regulator to safety valve, 
inclusive, and the interi- 
or of the tive or more car 
buretgrs down to thecock 
ot the burner, constitute 
a single open chamber 
under 3. lbs, 
which may 


pressure, 
at times rise 
to, but not above 5 Ibs. 

There was formerly placed in the closet a mer- 
curial “indicator,” to show when the carbureters 
were approaching exhaustion and needed refilling. 
On the Pennsylvania road, where this device orig 
inated, it is still used. It was based upon the prin- 
ciple that through a hole of fixed size an increase of 
air supply can only be obtained by increasing the 
pressure, and also upon the observed fact that 
as the carbureter approached exhaustion a larger 
supply of air is required, because the gas is poorer 
and the lamp needle-vaives 
wider to give the same light. 


must be opened 
The whole air supply 
was therefore passed through a hole (about .), in. in 
diameter) which would let through enough air sup 
ply for fullcarbureters with a very trifling differ 
ence of pressure, but which required considerable 
pressure (some 4 ins, of 
air enough 


indicator is 


mercury) to let through 
for nearly empty carbureters. This 
shown in part in Fig. 2. Two 
little glass disks enable the height of a mercurial 
gage, which registers this difference of press 
ure, to be seen, and when the difference reaches a 
certain point (while the lamps are burning full) it 
is to be taken as a signal to “Fill Carbureters” 
and a sign to that effect is displayed. There is 
naturally no way of telling by day, cr except when 
the lainps are burning, whether the carbureters need 
recharging or not. 

This index gage has lately been abandoned, and 
the following simpler one introduced, viz. 
“When the flame of the lamp begins to divide into 
separate jets, it indicates 
that the carbureters need 
recharging; then turn the 
disk on the _ indicator 
board until the words 
‘Fill Carbureters’ appear.” 
We are informed by the 
manufacturers that the 
present (Star) burner be 
gins to divide intoseparat® 
jets from 8 to 10 hours be 
fore the complete exhaus- 
tion of the carbureter, 
while the mercurial indi- 
cator was not found to be 
sufficiently accurate, and 
hence could not be depend- 
ed on. We shall hereafter 
see reasons why the mer- 
curial gaze was of neces- 
sity likely to give wrong 
indications. As the new 
indicator is much the 
simpler, and isalso more 
accurate, it is a decided 
improvement. 

(To be continued.) 





Figs: 27. 
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The Equipment of Freight Cars with 
Westinghouse Automatic Brakes. 


(With Map No, 35.) 





‘The map and table which we present in this issue 
show the progress which has been made up to the 
present year in the equipment of freight cars with 


Num- 


| Mile- ber of 


| age | cars 
KAILWAY. oper- in 
ated. | freigh 


| eqt ip- 

| ment. 
Atchison, Top. & Santa Fé, osuné | 7,122 25,515! ... 
Atlantic Coast Line... save uaties : a 277 1,250)... 
Baltimore & Ohio......... eaunobedes tes | 1,950; 27,751 
Boston & Albany.. ; ha oat 372) 5,87 
Burlington & Mo. Na tn ie | 3,027 7.246 
Central R. R. of New Jersey..............0+-+] 626, 24,309 
RE igh vs suns chcahhi deredeitys <heaeteetene | MO, «6,549 
Chesapeake & DR te eo eet | 910° 
Chie. & Alton Fdothheovakeedve tinh a 849 
Ohio. & Northweatern...........000:....se0o0 4,258 
Ubic. & West Michigan. ... .......00ssesceveess | 491 
Chic., Burlington & Quincy................ | 2,080 
Chic., Milwaukee & St. Paul.. 5,703 
Chic , Rock Is. & Pac.... ‘ +} 3,000 
Chiec., . Paul & Kansas City...............-- | 930 
Chic., St. Paul, Mina, & Omaha.............. | 1,400 
Ghectaw Coal & Ry. Co.....0....0. ; 65 


Cleve., Akron & Columbus.. 





t 


Cleve., Cinn., Chic. & St. Louis...... 2,023 
Colorado Midland..... copa ts 356 
Denver & Rio Grande.. ott. on apasuhrasdoee 1.677 
SPUSEE) OC SPOR PROMI sos oso teporcsseccvsdess | 119 
Duluth, South Shore & Atlantic............. 579 
PO SG hc hans ned daces ets abncséccauaeins : 369 
Fairhaven & Southern..... seeuakrhs 50 
Fremont, Elkhorn & Mo. Valle Ws. ps saaesenee 1,264 
Georgia... Siekus badthaneeGe 379 
Georgia Southern & Florida.................. 385 
Grand Rapids & Indiana................ ea 572 3,02 
SR UOOMIINEE 5 0b55c4s sone sensei ec catteude 3,335 b 
eereT te 296 1,553 


Hannibal & Si, Joseph 


Hot Springs Branch cbdnat cease 22 32 


Houston & Texas Central. 
Illinois Central 
Intercolonial..... 
K. Cy., Ft. Scott & Memphis 


K. Cy., Wyandotie & Northwestern.......... 234 793 
K. Cy.. St. Jos. & Council Bluffs... ... ..... 308 1,012 
NIT ND as J ons dg sie deeanenn eens 253 987 


Lake Shore & Mich. Southern. 
Lehigh Valley.... 

Louisville & Nashville. 
Mexican Central 











Mexican International .. ......... bind 395 1,227 
DEOERORE ROCOTOOSRIIG «onc csccesscvestvebonsene 40 400 
I oe es Ce ea on 
SE MINER, 5 05.2 sso nk ndkhAnemae detente 1,537 
Milwaukee, Lake Shore & Western 692 
CEE SIN, 5 6 iinc'ens tance iaesaenenien scedes 1,239 
Mobile & Whio.... ibd cebndnast mamas 635 
Monterey & Mex. Guif...................... 310 
Nashville, Chatt. & St. Louis.. bieeace eceak S48 
N.Y. & New England..... 5 eka Senge 416 
N. Y. Central & Hudson River......... eeak 1,421 
Dd! eg IN OU NO. an as cvndaecneae’ 524 
N. ¥., Lake Erie & Weatern...... 0.2... veee 2,089 
N. Y., New Haven & Hartford... ........... 508 
N. Y., Providence & Boston. FRR TES 134 
N. Y., Phila. & Norfolk.. Sees wae oa 112 
Northern Pacific..... puskeed douveew Ry 4,180 
CIN a ae. ok pws ens guibws ple dumee ‘ 601 
Oregon & Washington............. an ? 167 
Pennsylvania: 
Lines KE. of Pittsburgh & Erie. ais 3,750) 61,243!) 
Northwest System... . : ; vane 997 33,210 
South we ELL 42 aun d utes asvcccxaten 1,646 12,787 
Phila. & Reading . . ad nitkistentans 1,057 | 
Phila., Wilm. & Balt. Sona Watad oe 519) 
Queen & Crescent.............. : cates 1,158 
EO cin deena ah kes sabacds 4 axyaws 7 
Richmond & Danville............. as 3,020 
Rio Grande Western.... Kk nese aeien 432 
San Antonio & Aransas Pass................. 630 
South Carolina...... pieces eal 375 
So. Pac. Co., Pac. Syste m... oa Si 4.978 
So. Pac. Co., Atl System Ginn: timhin tees 1,750 
>pokane alls & Northern.................... 127 
Texas & Pacific are , 1,487 
Toledo, Peoria & Western, base a 247 
Union Pacific.......... ; , ; ; 7,995 
Wabash ak Savane - 1,568 
Western N. Y. & Pa skanseadh 7 632 
Wilmington & Weldon................ ne 653 
Wisconsin Central...... 800 


Private Companies’ Cars and Car Builders. 


important of the Chicago systems, and some of the 
prominent Southern roads. The companies equip- 
ping certain classes of their new cars with air brakes 
control 36,983 miles of railway and 423,554 freight 
cars, made up principally of the trunk line roads and 
some of the systems reaching west from Chicago. 
The large number of cars controlled by these com- 
panies is a better indication of the importance of 


miles of railway which are using the Westinghouse 
brake on freight cars, but either have no settled 
policy as to its application to new equipment or did 
not report the same to us. This includes nearly 3,000 
miles of Mexican roads, which are making extensive 
use of the air brake. 
THE PROGRESS MADE IN A YEAR. 
The progress in the equipment of freight cars with 























PROGRESS IN THE EQUIPMENT OF FREIGHT CARS WITH WESTINGHOUSE AUTOMATIC BRAKES. 


(COMPILED FROM OFFICIAL REPORTS TO ENGINEERING NEWS.) 


| Total number 





| of freight Percentage 
with ‘Westiog:| I freight 
J Westinghouse re weg") ir — 
|Are you putting Westinghouse brakes: Are you putting | house auto- | crease | equipment 
on all new freight cars ? brakes on all art sent ee, ‘matic brakes. in havin 
general repairs —— +~-——,| 1890. | Westingh’ 
On In brakes 
Jan. 1 ieee Jan. 1, 1891. 
1391" ; M “ye 
UN is aki 5 4 Vag tance es os 21,333 20,000) 1,333 84 
‘See also W tinsington & Weldon 400 200 47 
sedr den ele wane Ee = a ee 5 5e 500 2 
bon acsdhals age Ohpae bunch 002 bahtere 6245 ehrelaadbedbdeaagsuin outs bdehetser seudeess theesded 1,175 75 1,100 20 
oaeare On 34 ft. 40,000 ~ box and stock 1 1,516 =: 1,200 316 21 
Sa ecatie et icautcons axons. cnet’ ae ae Se a ae | 256 7| 249 inxs 
inant . +Horse and stock OUR... 00: sexbsspetacans -Horse and stock cars.........-. None. | None. | None. at 
SRR a. 1, 209) 391 4 
406 306) 100 5 
ttm © 165, 1,548 ll 
"400 None. 400 15 
2,613 1,149 1,464 13 
1,068 200 868 4 
3,000, 1,550), 1,450 21 
9 None. 9 
250) None. 250 3 
538 | 102 436 60 
40)| None. | 400 16 
1,600; 280,130 ~ 
1,365, 837, 528 100 
2,353 1,200 1,153 31 
1,132; 1,122) 1 HI 
29\ None. | 29 
600; «576 24 
ee et ' 
10. none ! 10 
None, 60 sets ordered. 
10; none ; 1 
32 1 22) 1 
No 600) 350) 250) og 
Kae swe OS WHE MOONE coo o50cs0ss<] hese ae bos and sieck, a 187) 10 177) 12 
Vinstvislusasakaehe op aaaeaeeken’ Agch ov ss 0~2héeeehelb aaeecndade AREAS Aenea aie as 32 32, None. 100 
Va gheekecie maanaune POS ..+...22.+.eeeees+++|...On all classes, about 10 per month.... 550, 125) 425 22 
..Fruit, stock, and 5 and 30-ton coal.. ...Fruit, stock and 25 and 30-ton coal... 954 None. | 954 9 
b opienatn alee Box and stock 496, 350) 146 7 
ssneoh ie i¥snavebient BOR vr has s snersasesuatsolsneer 675) None. | 675 8 
Jobe ecRe Ree RohEthwUeh Si doeeatsseaeeedshatRikecs cae eceseoree Fess oNe MEAN vopaeees 575 240, 335) 72 
De sb emee enue» Subp eak es Aeeoe aeeceee naeaeeT as acme eae 102) 30} 72) 10 
hich kco DA Da baa le oak heap ects blind eo hie ale Reka eee 100, None. | 100) 10 
ip eaekeaiciekee Box and stock 201) None. 201 1 
All house cars 2,050, None. 2,050) 4 
Soot eB leaaess Huon Gee 30) 27 BO i leig 
sukseuspadnanaabebininkeg 4&ce ee eben eee ee 951 586 365) 37 
sw chen Socine Se emenbe Kean nuanied wields er etene ates 230 200 30 18 
ssekvetakicawennedees éxeiescueunsenabicnegass 400 258 142 100 
Sanita: ait deis aha! eames Road under \construction............. iTS oueEk sone 100 100 None. 


.All cov geet RNG i. 2.5 cdekrdcudhes os oketannae 34-ft. covered cars, 








Miscellaneous smal! orders, (No. equipped during 1390 and No. ‘equipped before are estimated.).......\.....0. 0 ccceeceee oes 


Additional Equipment reported by Westinghouse Air rake Co. 


Totals... Venvieki Ke 111,861 833,460,...... .. 


the Westinghouse Automatic Brake. The railways 
shown byred lines upon our map are those which re- 
ported to us either that all new freight cars were 
equipped with Westinghouse automatic brakes 
(shown in full lines) or that special classes of cars 
were equipped (shown in dotted lines). The com- 
parvies equipping all new cars control 49,458 miles of 
railway and 272,339 cars. As seen by the map, they 
comprise the transcontinental systems, the more 











I coacube Box, stock and refrigerator.......)......... Seeb’ 3) Sosubipeit 4,303; 2,281; 2,022 7 
Sdn Ee I BONE SUIIONRDOE 8 6.5 och sinc <ociscnenccesss scdeors vetaeces sdvugagee 4,507; 1,482 3,025 13 
ae ee III oon. 5 850 kak Gas Peas cccsccees: «0000 50d ania ab clube canies 1,452! — 1,150 ll 
*» 90 None. CR 
527 452 75 22 
50} None. | ics (tip cok ti 
29) 20| None, |..........006. 
3,481; 2,400 = 1,081 
495) a ee 47 
30) 30 None. | 2 
250) None. 7 
12,150) 19,043, 107 71 
2,171; 2,000 171) 30 
179) 75 104 100 
40, 40 None. | 1 
597 26 | 3) 7 
19,000) 13,734) 5,266 64 
507 400) 107) 4 
6 None. | OT Ee 
400, 50) 350 21 
1,100| None. | 1,100 18 
; 15,119| 9,076)  6,043].............. 
Sub bld cM rete ts eas 676) 476) Wtidsaatooees ss 
(No. equipped during 1899 and No. equipped before are estimated.)..... - | 9,88) _ 1,882 ROR... vsccetses ‘ 
sealabee thas Meee ects Soph van i csaw-aadedeeecenen wee pean anaes 152,890 "97,254 55,138 18,4, 








their adherence to the reform than is the number of 
miles operated. 

The total of these two classes shows 86,441 miles of 
railway, and 697,893 cars controlled by companies 
which have adopted the Westinghouse brake for 
new freight equipment. All these railways save one 
(the Intercolonial of Canada), are located in the 
United States. Besides the companies shown on our 
map, the table shows companies controlling 25,420 


the Westinghouse brake in the number of cars annu 

ally equipped has been graphically shown for some 
time in the announcement of the Westinghouse 
Brake Co. Their order books show 50,502 cars equip- 
ped with the brake in 1890, or nearly twice as much 
asin the two years previous. But a much better in- 
dex of progress is the adoption of the brake and of a 
definite policy with regari to its application. On Dee. 
21, 1889, when our preceding statjaties concerning 
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the introduction of automatic brakes and couplers 
were published, only 26,531 miles of railway were 
reported on which all new cars were being equipped 
with the brakes, and only 21,109 miles on which new 
cars of special classes were being equipped. - The 
comparison between the two years is shown more 
clearly in the following table: 


End of End of In- 
1889. 1890. crease 

Miles of railway on which all new 
freight cars areequipped with West- 
inghouse brakes........ ; 
Miles of railway on w hich new fre ight 
cars of certain classes are so equipped 21,109 36,983 15,874 


26,531 49,458 22,927 


ee 47, 640 86 mn 38, 801 

This total of nearly 40,000 miles of railway on 
which the brake has been adopted for new equip- 
ment since 1889, includes the following companies 
applying the brake to a// new cars : 


Total 
Companies. Mileage. frt. cars. 
Central R. R. of New Jersey...... ... 66 34,309 
Chesapeaké & Ohio............. Fcoveceun 910 11,370 
Chicago, Burlington & Quincy. jeden Se 20,863 
Chicago, Milwaukee & St. Paul.. .. 5,703 28,613 
Chicago, St. Paul, Minneapolis & Omaha. 1,400 7,772 
Choctaw Uoal & Ry. Co.. . tas pe 65 904 
Duluth, South Shore & Atlantic....... . 52 5,352 
Houston & Texas Central................. 793 2.544 
Kansas City, Fort Scott & Memphis..... 1,192 8,403 
Milwaukee, Lake Shore & Western.. 692 4,756 
New York, Philadelphia & Norfolk...... 112 600 
SO er Sas ou dint<cbtnexinnddccdsese 1,158 9,000 


It also includes the following companies, which 
have begun the application of the brake to new cars 
of special classes, but had not done so in December, 
1889: 





Total 
Company. Mileage freight cars. 
Baltimore & Ohio ..... exden ee 51 
Burlington & Missouri River...... 3,027 
Central Vermont ........... MO 
Chicago, St. Paul & Kansas C ity. 930 
Cleveland, Akron & Columbus 194 
yp SS eae ae aici 369 
GIN a hiscsitineees ec. Modu rees 379 
Grand Rapids & Indiana....... ; 572 
Hannibal & St. Joseph..... a sich 296 
Illinois Central .......... keansindes 2,902 
ree 1,144 
Lake Shore & Michigan Southern. 1,410 
EE Rs 6s cones bdandd> sae 804 
ae UCI on cnn ews 1,537 
Y. Central & Hudson River 1,421 40,000 
New York, Providence & Boston., 134 2,405 
Western N. Y. & Pennsylvania... 632 8,617 
Wilmington & Weldon ............ 653 1,900 
Wisconsin Central ................. 800 6,205 


It should be said here that it has been necessary 
toinclude under the head, “equipping special 
classes of cars” companies which are making vary- 
ing degrees of progress. The most imporcant roads, 
like the Vanderbilt lines, the Pennsylvania system, 
the Baltimore & Ohio and others, are applying the 
brake to all new box and stock cars, or, as a Lehigh 
Valley official puts it, to all house cars. Some of 
the small companies in the above list, however, still 
restrict the application to refrigerator cars or others 
used in special fast freight service. 

It will be seen from the above lists that the prog- 
ress in the introduction of the brakes has been from 
the West eastward. Up to the beginning of 1890 
the transcontinental roads were almost the only 
ones which had adopted the policy of equipping all 
new cars with the brakes as fast as built. A mapon 
the same basis as the one in this issue, showing the 
progress made upto the close of 1889, would have 
shown hardly any full lines east of the Missouri 
River, except such parts of the Atchison and Rock 
Island systems as lie east of that stream. In fact, 
our map seems to indicate that the movement pro- 
ceeds like an infection, and that it has spread along 
the lines of heaviest traffic from the Rocky Moun- 
tains to Chicago and thence (in a milder form) all 
over the trunk line railways between that city and 
the seaboard. 

PROGRESS IN THE NUMBER OF CARS EQUIPPED. + 

As we said last week, much more importance is to 
be attached to the policy of the companies reporting 
than to the number of cars which they report 
equipped. The latter is also much more liabie to 
error than the former. The figures given, for the 
number of cars equipped, however, are those ob- 
tained from the railway officials, in every case where 
thisinformation was given. Inthe few cases where 
it was lacking we have supplied figures kindly fur- 
nished us by the Westinghouse Air Brake Co., and 
our totals have also been corrected by their records. 

Tbe total number of freight cars in the United 
States, Canada and Mexico, equipped with the 


Westinghouse automacic brake on January 1, 1891, 
was 152,390, or 13 per cent. of the total freight roll- 
ings tock of the United States, estimating the latter 
at 1,150,000 cars. 
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The percentage of the votal freight traftic handled 
in air-brake trains is probably equal to or greater 
than this, for while some air-brake cars are scat- 
tered among other cars so that the brake equipment 
is out of use part of the time, it is also true thata 
large proportion of the air-brake cars belong to the 
favored class of line cars. which make nearly double 
the mileage of the average freight cars. 

In this connection it should be said that the seem- 
ing discrepancy between the figures published by 
the Westinghouse Brake Co. for the number of cars 
equipped to June 1, 1891, and those in our table, is 
due chiefly to the fact that the tigures of the com- 
pany, which show about 1,700 cars more than ours, 
include all automatic freight brake equipments 
turned out. Hence they include a few shipped to 
South America, 

EQUIPMENT OF CARS SENT TO SHOP. 

While the figures showing the practice in equip 
ping with brakes cars sent to shop for general re 
pairs are by no means discouraging, they are hardly 
as good a record as ought to be made. The practice 
reported by each road is shown in the table. Com 
panies con rolling 21,416 miles of road and 86,739 
freight cars are equipping with the brakes a@// cars 
sent to the shop for general repairs; but nearly all 
of these companies already have the bulk of their 
cars equipped. 

Companies controlling 26,394 miles of railway and 
186,244 freight cars report the application of the 
brake to some of the cars sent to the shep. This 
means a good deal on some roads, and very little on 
others, as the table shows, 

Comparison with the practice in vogue a year ago, 
however, shows that most gratifying progress has 
been made. Reference to the table in our issue of 
Dec. 21, 1889, shows that at that time on/y four com- 
panies reported the practice of applying brakes to 
cars sent to shop for general repairs. They were the 
Atchison, the Colorado Midland, the Denver & Rio 
Grande, and the Southern Pacific. If there were 
any others, they were not reported. In this par- 
ticular, therefore, as in all others, a very remarkable 
advance was made during 1890. 

PAST AND FUTURE PROGRESS OF THE REFORM. 

The rate of progress in the equipment of freight 
cars with automatic air brakes for the past 10 years 
has been as follows, according to the records of the 
Westinghouse Air Brake Co.: 


Year. No cars equipped. Year. No. cars equipped. 
1881 105 1885 8.946 
1882 1,085 1887 2 
1883 4,966 1XXs 
Iss4 15,051 1889 
1885 10,410 1890 





The brakes applied during the first five years in- 
cluded in the above table were almost wholly con- 
tined to the transcontinental lines, and roads of ex- 
ceptionally heavy grades which kept their cars at 
home, with a few cars, also, in express freight ser- 
vice. Even so short atime ago as 1886, there were 
few railway men who realized that the air brake 
was destined to come into general use on freight 
equipment. In fact a sort of “battle of the brakes” 
was then under way; and many were inclined to the 
belief that some simpler form of brake, like the 
buffer brake, was the coming appliance for freight 
cars. In that year the first series of tests of 
train brakes were held at Burlington, Iowa: 
but while these conclusively showed that the buffer 
train brake was not suitable for general use, it also 
appeared doubtful whether the air-brake could be 
applied to general freight service, unless applied by 
electricity, on account of the serious shocks which 
took place when the brake was applied to long 
trams. 

Even when the second series of tests was made at 
Burlington, in May, 1887, the shocks experienced 
with the air brake were so serious that the Commit- 
tee of the Master Car Builders’ Association in charge 
of the tests reported that the use of electricity to 
move the valves was essential to the successful 
operation of an air brake on long freight trains. 
But Mr. Westinghouse is a man not easily discour- 
aged. Within less than four months after the Burling 
ton test of May, 1887, he had the new quick action air 
brake, wuich has now become the standard in both 
passenger and freight service, completed and ready 
for trial. On Sept. 20, 1587, a second series of tests 
were made at Burlington, which conclusively proved 
the applicability of the Westinghouse brake to freight 
cars in general service, the destructive shocks which 











431 


had formerly been experienced being entirely elim 
inated. 

This was followed in November by the running 
through the country of a Scar exhibition traia, 
equipped with the brake, which gave railway men 
all over the country a chance to observe its marvel 
ously perfect working in service. The above table 
clearly shows the effect of this improvement, the 
number of cars equipped during the following year 
1888, jumping up to 27,606. This rate of progress was 
nearly maintained in 188; but, as we have shown 
above, it was not until 1800 that the need of under 
taking in earnest the equipment of all classes of 
freight cars became apparent to the principal 
railway companies east of the Missouri River. The 
progress in equipment during 1800, however, which 
was nearly equal to that made during the two pre 
vious years, is most encouraging. Our own records 
show a still larger number of cars equipped in 100 
than the records of the Westinghouse Air Brake 
Co., a difference partly explained by the fact that 
our records are for cars equipped,. while theirs are 
for shipments made, and partly by errors by rail 
way officers in reporting to us the number of cars 
equipped. 

As to the prospects for progress in the future, we 
have but to look a: our table and map and see the 
extent of the railways which report the adoption of 
the policy of equipping new cars with the brakes to 
realize the progress whichis now assured. In ad 
dition to this we have the numerous companies 
which report the application of the brakes 
sent to the shops for general repairs, and the re 
maining companies which may be contidently ex 
pected to follow the example of the more progres 


to cars 


sive roads, either voluntarily or through compulsion 
at an eurly date. 

Elsewhere we have explained at length the chief 
reasons why progress in completing the reform 
ought to be rapid. There is much cause for congratut- 
ation that a considerable degree of acceleration in its 
progress seenis practically certain. 


Technical Names of Hinges. 

Strap Hinge.—A hinge of which one (or both) of the 
leaves has considerable length and is adapted for attach 
ment to the surface of a door. 

Butt (properly Butt Hinge).—A door hinge consisting 
of two equal leaves, adapted for attachment to the edge 
or butt, not the surface, of a door. 

Faat Joint Butt.—One in which the hinge pin is riveted, 
or otherwise fastened, and the two parts of the butt per 
manently fast together. 

Loose Joint Butt.—One having a single knuckle and 
fitting freely into the other, whereby the two parts of the 
butt can be easily separated 

Loose Pin Butt.—One having a hinge pin which can be 
withdrawn to permit the two parts of the butt to be sepa 
rated. 

Shutter Butt.—A small hinge, usually narrow, adapted 
for use on shutters and light doors 

Shutter Flap.—A small hinge, usually broad, intended 
te be screwed to the surface of the shutter or small door 

Parliament Butt.—One having T headed leaves, usu 
ally broad. Vale & Towne Mfa. Co. 


The Seaboard Road Association. 


A meeting was held on April 23, at the rooms of 
the American Society of Civil Engineers to discuss 
the proposal for an improved highway from Bostoa 
to New York or Washington, and the general im 
provement of the highways along the Atlantic coast 
Col. A. A, Popr, of Boston, was chosen Chairman, 
and F. W. SKINNER, of New York, Secretary, and 
the topics of the meeting were discussed by Messrs. 
E. P. Norra, J. R. Dunn, R. D. Pierce, A. A. 
Porr, C. C. Brown, CALvin ToMKINS, J. OWENS, 
F, CoLLIncwoop, C. B. Bornuwe.., and C. B. 
Brus. 

The missionary work done for good roads by the 
League of American Wheelmen was described by 
its President Mr. J. R. DuNN. Articles of Associa 
tion were adopted by the meeting providing 
for the formation of a society to be known 
as: the Seaboard Road Association, which 
should have for its object the arousing of 
public sentiment on the question of improved high 
ways, and the securing of better highway laws. It 
was agreed that expenditures for improved roads 
ought to be directed by civil engineers and that the 
maintenance of the roads should be especially pro 
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vided for. The association is to be governed by a 
committee of 15 which will hold a regular 
meeting each year on the second Tuesday 
in September. The following were appointed 
members of the governing committee: JNO. BOGART, 
E. P. Norra, and J. R. Dunn, from New York; E. 
P., CARPENTER. A. A. PopgE and A. F. Noyes, from 
Massachusetts; Jas. OWEN and F. A. DUNHAM, 
from New Jersey; A. J. Cassatt, from Pennsyiva- 
nia; C. L. Burpetrt, from Connecticut. and A, 
COLEMAN, from Rhode Island. The other five mem- 
bers are to be elected by those already appointed. 

Col. Popr volunteered a contribution of $1,500 to- 
ward the work of the society and Mr. DUNN stated 
that the League of American Wheelmen would 
probably contribute at least $1,000, 


Accidents to Passengers on British Railways. 


The accompanying diagram, the precise nature of 
which is sufficiently explained by its title, and on 
which we have also commented editorially, shows in 
an impressive way the great increase in personal 
safety by rail which improved plant and systems of 
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East Jordan & Frederick Short Line R. R. The grading 
is now nearly completed from Grayling to East Jordan, 
Mich., with a branch to Frederick. 

Dutchess County.—It is reported that work will be re- 
sumed soon upon this line from Poughkeepsie to Hope- 
well, N. Y., 12 miles. 

Saginaw, Tuscola & Huron.—This railway which 
runs from East Saginaw to Broad Axe, Mich., 66 miles, 
will be changed to standard gage. The improvement 
will cost about $800,000. 

Little Falls & Dolgeville.—Work has begun on this 
railway from Little Falls to Dolgeville, N, Y., 10 miles. It 
is expected to have the line completed by July 4. 

Projects and Surveys. 

New York,—It is reported that Orson B. Farr, of Tioga, 
N, Y., will build a railway from Tiadughton into the 
mountains to open up timber lands owned by him. The 
road will be standard gage, and quite expensive to build. 
There will be a bridge across Pine Creek. 

Northeastern Elevated.—Chartered in Pennsylvania 
to build a railway from Shoemakerstown, Montgomery 
Co., Pa,, to League Island,14 miles) fhe directors are: 
President, Jas. L. Greeb, Chas. B. Fruitt, Elmer L- 
Bodine, Wm, A. Rover, Wm. L. Lete, and Jno. H. Wan- 
ner. , 

Genesee & Wyoming Valley.—Chartered in New 
York to build a railway from near Perry, Wyoming, Co.,, 
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DEATHS AND INJURIES TO PASSENGERS ON BRITISH RAI|_ WAYS FROM ACCIDENTS TO TRAINS, 
ROLLING STOCK, PERMANENT WAY, ETC., FOR A PERIOD OF 17 YEARS, 1874-1890. 


inspection have brought about on British railways, 
despite a continuous and heavy increase in volume 
of traflic, which of itself, with all other conditions 
equal, tends to increase the number of accidents in 
much more than equal ratio. The diagram needs to 
be studied in connection with the facts and figures 
which we have given on our editorial page. 


CONSTRUCTION NEWS. 
RAILWAYS. 
EAST OF CHICAGO.—Existing Roads. 

Pittsburg, Shenango & Lake Erie.—Iitis expected 
that this road will be completed from Asgood to Girard, 
Pa., 46 miles, by May 15, All but 234 miles of the track 
bas now veen laid. No work has yet been done on the pro. 
posed branch from Conneaut Junction to Conneaut, O., 11 
miles. 

Long Istand,—This company has under consideration 
the extension of the Oyster Bay Branch to Cold Spring 
and Huntington. There is also talk of reopening. the 
abandoned road between Valley Stream and Hempstead, 
and of double-trecking the Montauk Division between 
Pearsils and Babylon. 

Grayling & Charlevoix.—This company has been 
chartereé in Michigan by David Ward and others to 
build a railway penetrating timber lands owned by the 
incorporators. It is projected to run from Grayling to 
Charlevoix, Mich.,78 miles. This enterprise has been 
noted previously in these columns under the title of Alba, 





N. Y., toa point at or near Caledonia, Livingston Co., 
N. Y., 25 miles. Among the incorporators are: Chas, O. 
Freeman, York, N. Y., and Jno. W. Shaw, Orange, N. J. 

Bangor & Aroostook,—The County of Aroostook, Me. 
has voted a $590,000 subscription to the preferred stock of 
this company. The proposed road is to run from Browns- 
ville, Me.,to Van Buren, Me., 175 miles, with a branch 
from Dyer Brook Plantation to Ashland, Me., 49 miles. 
The officers ure: President, Albert A. Burleigh, Houlton, 
Me.; General Manager, Frank W. Cram, Bangor, Me.,. 
and Treasurer, Benj. B. Thatcher, Bangor, Me. 

Indiana Northern.—Jas. Oliver, of South Bend, Ind., 
President, writes as follows: 


The Indiana Northern Railway is ashort line of perhaps 
one mile in length, connecting the various railroads that 
center in South Bend. It is, perhaps, what might be 
termed a belt road, and would uardly be considered as 
entitled to a place with the regular railway systems of the 
country. Its construction has been provided for, and it 
will no doubt be in operation at an early day. 


Canada.—A bill will be introduced in the next Ca- 
nadian Parliament to consolidate the Ottawa Parry 
Sound, the Ottawa, Arnpnor & Renfrew and the Parry 
Sound Colonization railway companies.——The Kingston, 
Smith’s Falls & Ottawa Ry. Co. will apply for an act ex- 
tending the time for constructing its line and for increas- 
ing its bonded indebtedness. 

Yonkers, Mt. Vernon, Pelham & New Rochetle,— 
Chartered in New York to build a railway from Yonkers, 
N. Y., to New Rochelle, N. Y., connecting the New York 
Central & Hudson River R. R.and the New York, New 
Haven & Hartford R. R. The line will be 8 miles long. 
Among the incorporators are: Daniel B. Halstead and 
Jobn H. Seed, both of Brooklyn, N. Y, 


So eis os Sasa 


Hartford & East Brookfield.—A project is on foot to 
build a railway connecting the Boston & Albany R. R., 
at East Brookfield, Mass., with Hartford, Conn. 


SOUTHERN.—Existing Roads. 

Chesapeake & Ohio.—About 1,000 men are at work on 
the branch from Covington to Hot Springs, Va., and 
tracklaying will begin about May 18. 

Gulf & Ship Istand.—The Toby Construction Co. 
which has the general contract for building the extension 
of this railway to Hattiesburg, Miss., will sublet the work 
atonce. W. H. Hardy, of Gulfport, Miss., President. 

Huntington & Big Sandy.—Tracklaying has nearly 
heen completed on this West Virginia railway. The road 
will be putin operation as soon as the bridge across the 
Four Pole River is completed. 

Covington Belt.—The belt line of railway to be built at 
Covington, Va., by the Chesapeake & Ohio R. R Co., and 
the Covington Improvement Co., will be 144 miles long 
Arrangements are completed for its construction. 

Richmond & Danville.—Three miles oi track have 
been laid on the Western North Carolina R.-R. from 
Tomotla, N. C., toward Murphy, N. C., since Jan. 1. 
The work has been greatly delayed by wet weather. 
Tracklaying on the North Carolina Midland R. R, has 
been completed from Winston to the Yadkin River, and 
as soon as the bridge across that stream iscompleted, will 
be rushed on to Mocksville, N. C. 

Mobile & Ohio.—This company will soon begin work 
on an $80,000 freight depot at Meridian, Miss. 

Augusta & West Florida.—It is stated that about 100 
men are at work from Augusta, Ga., south toward Louis- 
ville, Ga., and that about 35 miles of grading have been 
finished. The Louisville & Wadley and the Wadley & 
Mt. Vernon railways will forma part of the new road, 
which is to run from Augusta to Thomasville, Ga. 

Harriman & Brushy Mt.—The contract for con- 
structing the l4-mile railway from Harriman, Tenn., to 
Brushy Mountain has been let by the East Tennessee 
Land Co., to Wm. Kenefick, of St. Louis, Mo. The work 
comprises 83,500 cu. yds. of earth-work, 64,500 cu. yds. 
loose rock, 38,500 cu. yds. solid rock 1,755 cu. yds. box cul- 
vert, 1,000 cu. yds. rip rap, 1,000cu. yds. masonry, 660,000 ft. 
B. M. trestle-work, 340 lin. ft. drains, and 70 acres of cleai- 
ing and grubbing. The work is to be completed by Sept* 
1. J.P. Suverkrop, Chief Engineer, Harriman,.Tenn. 


Macon, Dublin & Savannah,—A press dispatch says: 


A party representing the Chicago capitalists who under 
the name of the Illinois & ——_ Improvement Co, are 
constructing the Macon, Dublin & savannah R. K., has 
just returned from an examination of the work. ‘The road 
runs from Macon, Ga., to Savannah, on the seaboard, and 
will be 153 miles in length. No bonds have been issued, 
and the syndicate claims to have meansample to complete 
the line. ‘Track-laying is now pens at the rate of 1 
mile per day, and it is expected that the road will be in 
operation between Macon and Dublin before June 1. 


Fincastle & Troutville.—There is talk of extending 
this road to Roanoke, Va. It is now under contract from 
Fineastle to Troutville, Va., 634 miles. It will be standard 
wage, with 56 1b. rails. It will do both passenger and 
freight business. Kquipment will be light. Double-end 
ocomotives will. be used. . The officers of the Botetort 
Construction Co., which is building the road, are: Presi- 
dent, Geo. A. Houston; Vice President, C. V. Vines; Sec- 
retary and Treasurer, J. C. Hathaway, and General 
Manager, Thos. Keenan. 


Projects and Surveys. 
Shelbyville, Nashville & Northern,—T. Ford, of 
Shelby ville, Tenn., writes as follows: 


This road is projected as an extension of the Decatur, 
Chesapeake & New Orleans R R. and is intended to run 
from Shelbyville to Nashville, Tenn., 50 miles. Nothing 
has been done beyond perfecting the organization of the 
com ay under its charter, granted Nov, 1, 189. G. C. 
Sandusky is President. 

West Virginia, Alderson & Central.—Jas. H. Miller, 
Hinton, W. Va., writes that this road is projected to run 
from the mouth of East River, where connection is made 
with the Norfolk & Western R. R., down New River to 
the mouth of Indian Creek, and thence via Alderson, W. 
Va, to a connection with the Baltimore & Ohio R. R. 
The company has not yet completed its organization. 

Helena, Tupelo & Decatur.—Harry C. Medford, 
Tupelo, Miss., Secretary, writes that there is but a slight 
prospect of thisroad being built. It is projected to run 
from Helena, Ark., to Decatur, Ala., 210 miles. Surveys 
have been made, and the right of way and land grants 
can be obtained gratis from the people along the route 
J. L. Finley, Tupelo, Miss., President. * 

Stevenson, Sand Mt, & Dalton,—T. J. Lumpkin, of 
New England City, Ga., writes as follows: 

This railway is jo aga torun from Bridgeport, Ala., 
via Lathamville, Upton, Aurora and Walnut Grove, to 
Oneonta, Ala., with a branch frum Stevenson, Ala., to 
New England City, Ga., a total distance of 180 miles, of 
which 102 miles have been surveyed. The work will be 
ag ep easy, with light grades and curves. There will 

but one trestle of any importance. The route is through 
the coal and iron region of northeastern Alabama, and 
the principal business of the road will be in coal, iron. 
timber, cotton and general produce. Itis 6éxpected to let 
ec ntracts about July 1. President, G. J. Hall; Chief En 
gineer, R. A. Bowie, both of Stevenson, Ala. 

Blacksburg.—W. E, Hubbert, of Blacksburg, Va., 
writes as follows: 

__ This road is projected to run from /hristiansburg to 
Blacksburg, Va.,7 miles. It is a dunimy road, a 
ys have 


ed to develop the local coal interests. No surve 
yet been made, ." 
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Tombigbee.—C. E. Rodenberg, Chief Engineer, Colum- 
bus, Miss., write us as follows: 


The surveys have been completed for this road which is 
rojected to run from Columbus, Mies., to Decatur, Ala. 
22 miles. All the right of way has been obtained and 
$300,000 in local aid secured. The route is through a good 
coal, timber and cotton region. 


Charlottesville Belt,—Micajah Woods, Vice-President, 
writes us follows: ‘ 


This road is projected to run through the lands of the 
Charlottesville Land Co., and from a belt line railway 
around the city of Charlottesville, Va. Some work has ai- 
ready been done. Thos. 8. Martin Charlottesville, is Presi- 
dent. 


Kentucky & Cumberland.—Wm. MeCloy, of Frank- 
fort, Ky., Chief Engineer, writes as follows: 


It is expected to let contracts this summer for building 
this road. which is projected to run from Fianktort, Ky., 
to Paris, Tenn., 160 miles. Ninety miles of the preliminary 
survey has been completed. The werk will be light; 
maximum grade 66 ft. per mile and maximum curve 6°. 
The principai business will be coal, iron, lumber, stock 
and agricultural products. President, Z, F. Smith, Louis- 
ville, Ky. 


Northern.—M. M. Smith, Autangaville, Ala., writes as 
follows: 


This road is projected to run from Booth Station on the 
Montgomery, Tuscaloosa & Memphis Kh. R., to Autan- 
gaville Ala., eight miles. The survey has been completed 
and most of the right of way secured. The road will be 
built soon. F. C. Faust, Chief Kngineer. 


Mobile & Western.—D. H. Campbell, Anniston, Ala, 
writes as follows: 


This road is projected to run from Mobile, Ala., north- 
west to some point not yet determined upon; but ——— 
Kansas City, Mo. It wi'l be built on the roadbed of the 
old Mobile & Northwestern R. R., partly completed in 
1873. The work will be medium, maximum grade ls and 
maximum curve 4°. Right of way has been secured. The 
principal business will be in lumber, iron ore and cotton. 
President A. Nisbet Turnbull: Chief Engineer, Frank G, 
Ruffin, Jr., both of Mobile, Ala. 


Easic City, West Virginia & Pittsburg.—A C, Brax- 
ton of Staunton, Va., writes that this road is projected to 
run from Basic City, Va., to some point on the West Vir- 
ginia Line between the counties of Bath and Shenandoah. 
No surveys have been made. There is no prospect of 
the road being built this season. 

Bennettsville & Society Hill.—J. J. Lucas, of Society 
Hill, S. C,. President, writes us as follows: 


The surveys have been completed for this line from 
Bennettsville to Society Hill, S. C., 114@ miles. The work 
will be light with the exception of the a through 
the Pee Dee River swamp. There will be a bridge over 
the Pee Dee River. The line is projected as a feeder to 
the Atlantic Coast Line, and if built the work will be 
done largely by that system. Nearly all of the right of 
way has been secu.ed. T, S. Lucas, of Society Hill, 3. C., 
is Chief Engineer. 


Bowling Green & Northern,—M. H. Crump, of Bowl- 
ing Green, Ky., Secretary, writes us as follows: 


The location has been completed and 90% of the right of 
way secured for this road, which is to run from Scottville, 
Ky., to Grayson’s Springs, on the Chesapeake, Uhio & 
Southwestern R. R.,75 miles. The work will be light; 
maximum grade 79 ft. per mile and maximum curve 10°. 
There will be two 250-ft. bridges and one 800-ft. tunnel A 
construction company now matters in hand and is 
making arrangements toward placing the line under con- 
struction. President, J. Procter Knott, Lebanon, Ky. 


Savannah & Isle of Hope.—D. G. Purse, lll Bay St., 
Savannah, Ga.,is President of this company and Percy 
Snyden is Chief Engineer. Surveys have been made 
and rails purchased for the track. 

New River & Kanawha,.—At a meeting of the stock- 
holders held at Fayetteville, W. Va., April 23, $20,000 was 
paid into the treasury and instructions were issued by the 
stockholders to the directors and officers to commence 
work at once. 

Northampton & Hartford,—This company has com- 
pleted its organization under the charter granted at the 
last session of the North Carolina Legislature by electing 
H. W. Lewis President and J. A. Burgwyn Treasurer. 
It proposes to build a railway from Garysburg to Jackson, 
or NORTHWEST.—Existing Roads. 

Duluth, Pierre & Black Hills.—The contract has been 
let for 8 miles of grading from Faulkton toward Pierre, 
S. Dak. Locating surveys are in progress prepar- 
atory to letting contracts for the remainder of the line. 

Projects and Surveys. 

Chicago & Towa Western.—Chartered in Iowa to build 
aline of railway by this name. The officers are: Pres- 
ident, J. Thompson; Vice-President, A. A. Plurmer; 
Treasurer, J. W. Mahoney; Secretary, Eugene Secor. 

Beardstown, Fort Madison & Sioux City.—Char- 
tered in [linois to build a railway from Beardstown, LIl., 
to Fort Madison, la., with a branch from Beardstown to 
Jacksonville, lil. The officers are: President, C. V. 
Chandler, Macomb, Ill.; Secretary, Charles Doerr, Fort 
Madison, Ia., and Treasurer, H. D. McConn, Fort Mad- 
ison. 

Rapid City, Missouri River & St. Paul.—Survciys 
have been commenced from Rapid City, 8. Dak,, east, to 
the Cheyenne River, 40 miles. It is stated that grading 
will begin within two months. 

SOUTHWEST.—Existing Roads. 

New Orleans & Northwestern.—Ata recent meeting 
of the stockholders the following officers were elected: 
President, B. F. Hammett, of Kansas City; First Vice- 
President, E. H. Hyde, ef New York; Second Vice-Presi- 
dent, T. E. Morrison, of Kansas City; Third Vice-Presi- 
dent, J. W. Craney, of Kansas City; Secretary, H. J. W. 
Lambert, of. Natchez; Treasurer, W, H, Mallory, of 





Natchez. Directors: B. F. Hammett, T. E. Morrison, F. C. 
Henderson, Allison H. Foster, E. H. Hyde, J. W.Craney, 
J. W. Lambert, f. K. Green, J. Surgett Shields. It is 
understood that arrangements have about been com- 
pleted for extending the road beyond Rayville, La., its 
present terminus, to a connect on with the Houston Cen- 
tral, Arkansas & Northern R. R., and on into Arkansas, 
and also to connect with the Louisville, New Orleans & 
Texas R. R. 

Natchez, Red River & Texas.—An official of this 
company is quoted as saying that the line would be 
changed to standard gage and extended to Alexandria, 
La., about 75 miles. 

Louisiana, Arkansas & Missouri,— According to a 
press dispatch the contract for extending this road from 
Tripp, Ark., to Delhi, La , was to be let April 26. Harlow 
M. Hoyt, of 58 William St., New York City, is President. 

Projects and Surveys 

Omaha, Kansas Central & Galveston,—Chief Engi- 
neer Edward Roemer, of New York City, writes us that 
the surveys for this railway have been comple‘ed through 
Kansas and Indian Territory and nearly all of the right 
of way obtained. The maximum grade is I* and the 
maximum curve 4°. 

Clarendon, Oklahoma & St, Louis.—W. L 
Clarendon, Tex.. Secretary, writes as follows: 


This road is projected to run from Clarendon, Tex., via 
Oklahoma City, to St. Louis, Mo. No surveys have yet 
been made. l'resident, J. M. Carhart; Chief Engineer, 


Jas. H. Parks; both of Clarendon, Tex. Chartered March 
14, 1891. 


Brakenridge Ry, & Navigation Co,—Chartered in 
Louisiana to build a railway in St. Helena Co., La. The 
route will probably be from Greensburg to Livingston, 
La., with branches to Springfield and Blood River. 

Bridgeport & Decatur.—A. D. Locke, of Decatur, 
Tex., secretary, writes as follows: 


The surveys have been made for this road from Decatur 
to Bridgeport, Tex., 12 miles, and contracts will be let 
within 30 days. Maximum grade 14%, and maximum 
curve 4°. Construction wiil begin within three months. 
President, M. R. Locke; chief engineer, C. E. Moore; 
both of Decatur, Tex. 

Springfield, Sedalia, Marshall & Northern.—This 
company has been chartered in Missouri, It proposes to 
build a railway from Springfield, Mo., to Miami, Mo., 145 
miles. 


. Saye, of 


ROCKY MT. AND PACIFIC.— Existing Roads. 

Port Townsend Southern.—About 600 tons of rails 
have artived for this road. This will be sufficient to com- 
plete the road to Quilicene, Wash. 
begin soon. 

Mexican Pacific.—Contracts for 90 miles of this road, 
from Deming, N. Mex., south, has been let to A. M 
Te.ny, of Diaz, Mex. 

Southern Pacific.—Tracklaying on the extension from 
Los Banos, Cal., south, has been nearly completed. Work 
onthe Kings River bridge is nearly finished.——Track 
is being laid on the line from Avon to San Ramon, Cal., 
at the rate of 34, mile perday. It is now completed to 
Walnut Creek. Ballasting will begin at once, and it is 
expected to have the line in operation soon. 

Castle Valley,—B. W. Driggs, of Salt Lake City, Utah, 
President, writes as follows: 

This road 1s projected to run from Price, Utah, south, 
via Cleveland, Huntington, Lawrence, Castle Dale and 
Orangeville, to Pittsburg, Utah, a distance of 50 miles. 
The surveys have been completed, and 20 miles of the 
roadbed from Price, south, graded. The,contracts for the 
remainder of the grading will be let to peovle along the 
route. ‘the work will be light, with easy grades and 
curves. The right of = has been secured and sufficient 
local aid obtained to make the surveys and _ partly grade 
the roadbed. Other funds will be raised by the sale of 
stock and bonds. The route is through a rich mineral 
and timber countty, and it is expected that the road will 
have a large business in coal, stone, mineral wax, sul- 

hur, timber, live stock and farm produce. The coal is 

ituminous and cokes well. Cannel coal is also found. 
The company was chartered April 6, 189!. Walter Bryant 
is the engineer in charge of work. 
Projects and Surveys. 

Drayton Harbor, Lynden & Spokane.—This com - 
pany has been organized to build a railway from Drayton 
Harbor, Wash., through Linden and the Nooksack Valley 
to Spokane, Wash. The line has been located from Dray- 
ton Harber to Linden, 15 miles. Nearly all the right of 
way has been obtained and about $115,000 in cash sub- 
scriptions secured. 

Nolan Creek.—Chartered in Colorado to build a rail- 
way from the head of Brush Creex to a connection with 
the Denver & Rio Grande R. R. at Rio Aguilla. Among 
the incorporators are: A. H. Fulford, C. J. Glassbrook and 
others. 

Gable & Astoria.—An official of this road is quoted as 
saying that the surveys for this line from Goble, Washb., 
to Astoria, Wash., are practically con pleted. A very favor- 
able route is stated to have been secured; maximum 
curve 8° and maximum grade from 4 tol. The estimat- 
ed cost of construction is $1,0.0,000. 

Denver, Apex & Western.—This company has made a 
proposition to build its line from Denver to Golden, Colo., 
and thence to Idaho Springs and Georgetown, Colo , 
on condition that the two last-mentioned towns grant 
free right of way and terminal grounds, and subscribe 
$50,000 each ip aid of the enterprise. The company agrees 
to transport freight at one-half of the rates <f the Colo- 
rado Central R. R, Jt is doubtful if the proposition wilj 
be accepted, 


Tracklaying will 


De Lamer, Caldwell & Payette Vatley.—This com- 
pany will be organized in Idaho to build a railway from 
Caldwell to Payette Cafion where connection will be made 
with the proposed Idaho North & South R. R. 

Port Angeles Southern.—C. E. Mallette, of 
Angeles, Washb., General Manager, writes as follows: 

This road is projected to run from Port Angeles, Wash., 
along the coast, via New Dungeness, Port Williams and 
Port Discovery, to Junction City, where connection will 
be made with the Port Townsend Southern R. R., a dis- 
tance of about 40 miles. The company asks fora subsidy 
of $350.00, and if this is pot granted the road will not be 
built. It is the intention to sell the road when completed, 
to either the Northern Pacific R. R Co. or the Union 
Pacific Ry. Co. Itis probable that the required subsidy 
will be raised and the road put under construction this 
season F. S. de Wolfe, of Seattle, Wash., is President 


FOREIGN. 
Mewico.—General Diaz, in his recent 
gress, has the following: 


In speaking of the progress made in railway construc 
tion I Lave to mention that the Puebla & Oaxaca Ry. Co 
opened in February last the section of its line between 
Puebla and Tehuacan, a distance of 127 kilo., and is pro- 
ceeding actively with work. Its earthworks are now 
completed between Tehbuacan and Tecomavaca, and its 
track is laid as far kilo. 200, counting from Puebla. The 
completed sections of the Monterey & Mexican Gulf Ry 
amount to 440 kilo. of track, which, added to the 106 kilo. 
of the line between Venadito and Monterey, also com 
pleted and opened by the company for traffic, give a total 
of 5146 kilo. The Interoceanic Ry. (Acapulco to Vera Cruz) 
has just completed tracklaying on its line between Vera 
Cruz and Jalapa, and is now busily engaged in putting the 
finishing touches to its work so as to make the newly com 
pleted section sufficiently safe and substantial to allow of 
the agente of the entire line from Jojutla, in the State of 
Morelos, to the pest of Vera Cruz, within a short time. 
The company holding a concession without subsidy for 
building a railway from Escalon on the Mexican Central 
to the mining camp of Sierra Mojada has completed It 
kilo. of track, and the line will in a short time reach its 
destination. With the lines above mentioned and others 
of minor importance built by various companies, it ap- 
ears that the railways constructed since September last 
n different parts of the country aggregate 625 kilo., so 
that the total railway system of the Republic 
amounts to 10.025 kilo. 


Costa Rica, 


Hort 


message to Con- 


now 


The new railway between Port Limon, the 
Atlantic port, and San José, the capital, is now in oper- 
ation, and a concession has been granted for its extension 
to the shores of Lake Nicaragua, for wnich the route is 
now being surveyed. The total length of the road is 125 
miles. A pier has been erected at Port Limon 750 ft. in 
length, which is capable of accommodating ocean steam- 
ers alongside. 

Monterey & Mexican Guls.—The Department of Pub 
lic Works bas recently accepted a new section of the line 
comprised between kilos. 391 and 410, counting from Mon- 
tery toward the Gulf. Between 120 and 130 kilos. remain 
to be completed in order to reach Tampico, and work is be- 
ing pushed with great activity. It is the intention of the 
company to finish the line before the termination of the 
present fiscal year, June 30, if possible; but their ability 
todo so will largely depend on the amount of rainfall. 
which, if heavy, will necessitate frequent interruptions 
of work. The road is at present graded to within the jur- 
isdiction of the city of Tampico, and tracklaying is going 
forward at the rate of from 1to3 kilos. aday. All the 
material for the completion of the road is now on the 
ground. 

CITY TRANSIT. 

Electric Railways.—New lines or extensions are re- 
ported as probable in the following places: Savannah, Ga., 
address the Electric Ry. Co.: Pittsburg, Pa., address 
the Federal Street & Pleasant Valley Ry. Co.; Aberdeen, 
Wash., address the Pacific Wheless Electric Ry. Co., 
Tacoma; Denver, Colo., address Judge Caldwell, Yea- 
man; Detroit, Mich., address the Fort V’ayne & Elmwood 
Ry. Co.; Lakeside, Minn.: Calhoun, N.C., address C. E. 
Wilson; Martinsburg, W. Va., address J. B. Wilson; 
Nashville, Tenn., address the Nashville Electric Ry. & 
Power Co.; Shreveport, La., address the Shreveport 
City R. R. Co.; Huntsville, Ala.; Harvey, Ill; Pittsfield, 
Mass., address the Electric Street R. R. Co.; Deaver, 
Colo., address J. Cook, Jr.; Reading, Pa., address the 
City Passenger Ry. Co.; Cedar Falls, la.; Mobile, Ala.; 
East St. Louis, Ill, address Belleville & East St. Louis 
Electric Ry. Co.; St. Joseph, Mo., address the Wyatt 
Park & People’s Street Ry. Co.; Spokane, Wash., address 
the City Park Transit Co.; East Portland, Ore., address 
D. W. Crosley. 

Belfast, Me.—The Belfast Electric Ry. Co. has received 
its franchise, and will probably begin construction soon. 

Attleboro, Mass.—The Selectmen have granted a 
franchise to the Interstate Electric Ry. Co. to lay a 
standard gage track through the town. 

Jamestown, N. Y¥.—Surveys are being made for an 
extension of the Jamestown Street Ry. 

Olan, N. ¥Y.—The Olean Street Ry. Co, will, it is said, 
substitute electric for horse cars, and extend the system 
to Allegany, a distance of 3 miles. 

Rochester, N. ¥ —It is reported that a company has 
been formally organized to construct the line from this 
city to Niagara Falls. The surveyed route is 80 miles 
long, and passes through 24 villages. 

Dunkirk, N. Y.—It is reported that the Dunkirk & 
Fredonia Rapid Transit Co. has sufficient right of way 
along its proposed route to authorize opening stock books. 

Troy, N. ¥.—The name of the Troy & Albia Horse R, 
R. Co, has been changed to the Troy City Ky. Co, 
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Plainfield, N. J.—The Common Council has granted a 
franchise to the Plainfield Street R. R. Co. 

Hendersonville, N. C.—The Hendersonville & Brevard 
Railroad, Telegraph & Telephone Co. has been organized 
with C. E. Wilson, of Calhoun, President; J. Zachary, of 
Brevard, Vice-President; J. W. Jendwine, of Bowman's 
Bluff, Secretary. The company contemplates building a 
20-mile road. 

Atlanta, Ga.—The Atlanta Consolidated Street R. R. 
Co., which was recently organized by the purchasers of 
the Atlanta Street Ry., and the Atlanta & Edgewood 
Electric Ry., has been chartered with a capital stock of 
$2,000,000, 

Chattanooga, Tenn,—The Chattanooga Electric Street 
Ry. Co. will issue $250,00) of improvement bonds. 

Covington, Ky.— The estimated cost of the proposed 
extension of the South Covington & Cincinnati Ry. is 
$150,000, 

Detroit, Mich.—The Detroit Suburban Street Ry. Co., 
recently organized with $500,000, will build a line to Wy- 
andotta, a distance of 12 miles, if the requisite franchises 
can be obtained. 

Tacoma, Waskh,.—The Tacoma Motor & Ry. Co. has 
contracted with the Wheless Underground Electric R. R. 
Co., of the same city, fora short line to be worked under 
this company’s patents. 

Cable Railway.—VPortland, Ore.—An extension of 
the Portland Cable Ry. is reported as probable. 


Horse Railways.—New lines or extensions of existing 
systems are reported as probable in the following places: 
Kast Portland, Ore., address D. W. Crowley; Winston, 
N. ©.; Glastonbury, Conn.; Camden,Me.; Memphis, Tenn , 
address J. R. Godwin; Parkersburg, W. Va., address the 
Strect Ry. Co. 

Columbus, O.—The Columbus Street R. R. now being 
formed will, it is said, construc. a 4-mile line. 

Santa Rosa, Cal,—It is reported that the full amount 
of stock of the City R. R. has been bought, and that con- 
struction will begin at once. 


Dummy Railways.—New lines are reported as proba- 
ble at Augusta, Ga., address the Richmond Co, Belt Line 
R. R.; Towson, Md.; Madison, Ga. 

Lutherville, Ga,—A meeting will be held May 1, this 
town, to discuss the report of a committee appointed to 
ascertain the probable cost of constructing a line to a 
convenient point on the Atlanta & West Point R. R. 

Elevated Railways. -Chicago, Ill.—The Commis- 
sioner of Public Works has granted the Equitable Trans- 
portation Co. a permit to build a double-track line on 
Halstead St. The proposed structure will probably be 
similar to the Alley road. 


New Companies.—Highland Park & Fruitvale St. R. 
R.; Oakland, Cal; capital stock, $500,000; incorporators 
E. C. and M. D. Sessions, G. KE. Thomas and others. Leo- 
minster, Mass., Street Ry. Co., capital stock, $50,000; in- 
corporators, G. F. Morse, M. D. Haws, A. H. Hall. Su- 
burban R. R. Co... Newton, Mas3.; capital stock, $750,000, 
incorporators, E. E. Pratt, Francis Peabody, Jr., R. E. 
Robbins and others, all of Boston. Buffalo Carette Co., 
Ruffalo, N. Y.; capital stock, $100,000; President, R. H, 
Potter. Sioux City & Morning Side R,. R. Co., Sioux City, 
Ia.; President, J. A. Jackson; Secretary, T. C. Prescott. 
Salem City Ry.Co., Salem, Ore. ; capital stock, $60,000; incor- 
porators, J. A. Baker, R.S. Wallace, B.S. Cook. Yonkers, 
Mt. Vernon, Pelham & New Rochelle Ry. Co.; capital stock, 
$80,000; directors, D. B, Halstead, J. H. Seed, P. Gorham, 
allof Brooklyn, and others. Rapid Transit Co., Parkers- 
burg, W. Va,; capital stock, $100,00 ; incorporators, 5. F, 
Shaw and others. Gordon Street Ry. Co., St. Charles, 
Mo.; incorporators, J. 8. P., J. W. and P. A. Gordon, of 
St. Louis, Mo. Central Electric Ry. Co., Sacramento, 
Cal.; capital stock, $500,000; directors, J. H. and W. E. 
Henry, J. P. Burke, L. L. Lewis, J.G. Martine. Andalusia 
R. R. Co., Andalusia Ala.; capital stock, $60,000. Citizens’ 
Electric Ry.. Light & Power Co., Mansfield, O.; capital 
stock, $125,000. Scranton & Carbondale Street Ry. Co., 
Scranton, Pa.; capital stock, $96000. Houston, Tex., 
Rapid Transit Co.; capital stock, $300,000, 


HIGHWAYS. 

New York,—The State Roads bill has been defeated in 
the Assembly. It provided for the issuance of $10,000,000 in 
honds for 3,000 miles of roads, 2 roads in each county, in- 
tersecting at the county seat. Supervisor Dunton, of 
Jamaica, has obtained the views of some of the citizens, 
and they are favorable to bonding the town for $409,000 
and macadamizing 28 miles of highways. It is expected 
that there will be opposition to this. The Supervisor has 
had 25 miles of road mipped out for improvement ata 
cost of $309,09). It is proposed to bond the town for $300, - 
000 at 4s, the bonds to run for 20 years. « 

Oregon,—The Union County Court has made an appro- 
priation to build a wagon road down Sine Creek, in the 
eastern part of the county This will complete a first- 
class road from Union to Helena, the seat of the Seven 
Devils mines in Idaho, and make Union the nearest rail- 
way point to these mines. 


BRIDGES, TUNNELS AND CANALS: 
Bridges.— Charleston, W. Va,—The Charleston and 
South Side bridge, connecting the city of Charleston, W. 
Va., with Elk City, and crossing the Kanawha River, was 
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opened for traffic April 24. Tne bridge was commenced 
less than a year ago, and was constructed by the Key- 
stone Bridge Co.. of Pittsburg. 

Parkersburg, W. Va.—The Parkersburg Bridge Co., 
with a capital stock of $500,000, was incorporated April 23 
by J. H. Fischer, J. F. Woodyard, S. W. Goff, J. S. Car- 
den and William Bently. The company proposes to con 
struct a highway briage across the little Kanawba River 
at Parkersburg. 

Prattville, Ala.—An iron wagon bridge 110 ft. long 
and 18 ft. wide will be cons ructed at this place. Address 
T. A. Fay, City Clerk. 

Vicksburg, Miss.—Rails are wanted for constructing 
iron and wooden bridges. N. J. Bazemsky, City Clerk. 

Dandridge, Tenn.—A committee, consisting of Geo, 
A. Fair, Carleton, Ga., and others, has been appointed by 
Jefferson County Court to ascertain the cost of a double- 
roadway iron highway bridge across the French Broad 
River at this place. The river is about 60¢ ft. wide and 
about 35 ft. deep at extreme high water. 


Tunnels.—The construction of a tunnel under the 
Chicago River, at Chicago, connecting the North and 
South Boulevard systems is under consideration. 


Canals.—An endeavor is being made to induce the 
Canadian Go ernment to build the proposed Trent Valley 
Canal connecting Georgian Bey with Lake Ontario. The 
total distance is 197 miles, and of this 139 miles are natur- 
ally navigable. The estimated cost of the work is $5,00t,- 
C00. 

Work of repairing the Chesapeake & Ohio Canal is 
making good progress. About 1,000 inen are now at work 
and it is expected to have the section between Cumber- 
land and Williamsport, Md., completed by Muy 15, and 
the entire work finished by July 1, 


WATER-WORKS. 
NEW ENGLAND. 


Houlton, Me.—J. F. Holland, Secretary, informs us 
that the company proposes to improve its pumping plant, 
and may lay additional mains. 

Goffstown, N. H.—The fire precinct has voted $30,000 of 
bonds for works, G. W. Colby or T. W. Kichards may be 
addressed. 

Haverhill, Mass,—The House Water Supply Commit- 
tee has favorably reported a bill authorizing the town to 
buy the works of the company. 

Manchester, Mass.—The Commissioners have organ- 
ized with Samuel Knight, Chairman, and R. C. Lincoln, 
Secretary. Water will probably be pumped to a stand 
pipe. Population, 1,800. P.M. Blake, Hyde Park, is En- 
gineer. 

Merrimack, Mass.—The Legislature has referred the 
petition for the incorporation of the Merrimack Water 
Co, to the next session. 

Northaimpton, Mass.—About 4,000 ft. of 10-in. mains 
will be laid this season. 

North Easton, Mass.—The village has been sauthor- 
ized to increase its water bonds from $75,090 to $9),000 if 
the people so vote. 

Willimansett, Mass,—There is talk of petitioning 
Holyoke to extend its mains acrossthe river to supply 
this village. 

Providence, R, I.—The Judiciary Committee of the 
Legislature has reported a bill authorizing the city to 
borrow $500,000 for water-works purposes. 

Meriden, Conn.—C. H. Ezlee, Flushing, N. Y., has re- 
ceived the contract for laying the 20-in. supply main. 
The price is $24,300. The highest bid was from J. J. New- 
man, Providence, R. I., $34,675. 

New Haven, Conn,.—The company proposes to lay new 
mains in several streets. E. I. Foote, Secretary, informs 
us that C.W. Blakeslee & Sons are Contractors, and H. B, 
Gorham, Engineer for the new dam. 

Wallingford, Conn,—T. H. McKenzie, Southington, is 
making surveys to ascertain the cost of a new supply main 
from Paugh’'s Pond. 


MIDDLE. 

Batavia, N. ¥.—C. J. Shuttleworth. of Springville, 
representing the Michigan Pioe Co., of Bay City, Mich. 
has made a proposition to put works in operation for a 
new supply. The proposed supply is said to be springs 
about 24 miles south of the village. The location of the 
pumping station may be changed. 

Huntington, N. ¥.—A local company r.presepted by 
Thomas Young has submitted a proposition to build 
works. About 35 hydrants are proposed. 

Middletown, N. Y.—On May 12 the people will vote on 
the issuance of $40,000 for new mains. 

Port Jefferson, N. ¥.—There is talk of establishing 
works. J. Overton and J. Biddle are interested. 

Suspension Bridge, N. ¥.—The Niagara Falls Water- 
Works Co. has given notice that the present contract for 
supplying Suspension Bridge will be terminated in about 
a year. 

Warwick, N. Y.—A vote on improvements to the works 
will be taken May 5. 

Whitestone, N. Y.—The peopie have voted, 60 to 16, to 
build works estimated to cost $45,000. Edward Bleecker is 
Chairman of the Water Commissioners. 

Freehold, N, J.—The works have been tested, 





Altoona, Pa.—C. W. Knight, Rome, N. Y., has senta 
lengthy letter to Commissioner G. F. Streit reviewing the 
subject of a water supply. The proposed impounding 
reservoir at Kittaning Point is favorably spoken of. The 
letter was published in the Altoona Tribune of April 24. 

Latrobe, Pa,—An additional supply is under consid- 
eration. 

Me Keesport, Pa.—J, Ecoff, Superintendent, informs us 
that a high-service pumping station with two 1,500,000 
gall. pumps is proposed. 

Warren, Pa.—W. B. Meredith, Secretary, informs us 
that about two miles of new main will be laid this year. 

Cumberland, Md,—It is reported that Fava, Narff & 
Co., Washington, D. C., are to prepare plans for a water 
supply toa tract of 250 acres adjacent to Cumberland, 
which is t» be laid out in lots. 

Elkton, Md,—Proposals for a franchise are invited in 
our advertising columns. 1. 8S. Cassin is Engineer. 

Frederick, Md,—-\t is reported that an ivestigation 
for a new supply will be made about the middle of May 
by R. K. Martin, Baltimore, Md. The Little Tuscarora 
is spoken of as an available source. 


SOUTHERN. 

Fairmount, W. Va.—An election will be he'd May 9 
to vote on the issuance of $40,000 of bonds for a water 
supply. 

Parkersburg, W. Va.—The Spring Water Supply Co. 
has been incorporated by S. F. Shaw and others; capital, 
$100,000. The company proposes to supply the city and 
suburbs from springs on the hills east of the town. 

Winston, N. C.—G. W. Henshaw, Secretary, has sent 
the following: 


The company will soon issue $75,000 cf 5 or 6% bonds, of 
which $24,000 will he usec to retire 8% bonds and the re- 
mainder to pay for 4 or 5 miles of 8 and 6-in. mains, addi- 
ditional wells, a 1,000,000-gall. steam pumping plant and a 
3,000,000-gall. reservoir. It is expected that the work will 
be done this year. 


Aiken, 8S, C.—The Carolina Light & Power Co. has re 
ceived the contract to supply water. 

Florence, S, C.—It is reported that Lawsen Chase 
wishes the addresses of pipe and hydrant manufacturers. 

Augusta, Ga —It is reported that the Fairmont De- 
velopment Co. will build works at Fairmont, near 
Augusta. A. Gardner is President and C. E. Clark, Sec- 
retary. 

Carrollton, Ga,—The following is from Henry Lainier: 


The town wishes to grant a franchise for works to cost 
about $20,000. A supply can be pumped to a reservoir from 
Small River, 4 mile from town limits. Population, 2,200. 
Address the above. 


Newnan, Ga,—Itis reported that Mayor J. S. Powell 
still wishes bids for a franchise. 

Attalla, Ga,—The contract for works has been 
awarded to Hartford, Hebert & Co., Chattanooga, Tenn. 
There will be a pumping station and stand-pipe. L. B. 
Whately can give information. 

Ozark, Ala,—Address T. G. Fain for information. It 
was reported a few weeks ago that the Council had voted 


- money for works. 


Knoxville, Tenn,.—The ordinance authorizing the com- 
pany to increase its bonded debt has been vetoed by the 
Mayor, and his vote has been sustained by the Council. 

Harrodsburg, Ky.—An election will be held to deter 
mine whether works will be built. A stand-pipe and 70 
hydrants are proposed. J. P. Herdic, Williamsport, has 
made plans. 

NORTH CENTRAL. 

Akron, O.—It is reported that the company has struck 
good water in two driven wells, and that more will be put 
down by the Cook Well Co. W. H. Miller, Mayor, in- 
forms us that nothing definite has been done regarding 
the purchase of the company’s works by the city. The 
contract expires July next. 

Bridgeport, O.—It is probable that the question of is- 
suing bonds for works will soon be voted upon. It is pro- 
posed to buy water from Martin’s Ferry. 

Dayton, O.—An ordinance has been adopted instruct- 
ing the city attorney to prepare a petition for power to 
ssue $50,000 water extension bonds. 

Elyria, O.—I. is again reported that a franchise has 
been granted to Cleveland capitalists. Works were built 
here in 1879 by the Elyria Gas & Water Co. 

Niles, O.—Plans for a joint electric-light and water- 
works plant are being made by J. B. Strawn, Salem, O. 

Danville, Ind —The following is from J. A. Downard: 


The Natural Gas & Water Co. pro to build works in 
189) at an estimated cost of $40,000. Wac:er will be pumped 
from wells to a stand-pipe. J. O. Parker is President, and 
G. W. Richards may also be addressed. Population, 2,000. 


Chicago, Ili.—The contracts for two 12,000,000-gall. 
high duty Gaskill crank and fly-wheel pumping engines 
has been awarded to the Holly Manufacturing Co., Lock- 
port, N. Y. The pumps will be placed at the Sixty-eighth 
St. station,and will be used to supply the World's Fair with 
water through an independent main. After the fair is 
over the pumps will be used for the regular city supply. 

Peru, Ill,—W. P. Rounds will have charge of the con- 
struction of the new works. Water will be pumped from 
an artesian-well to a stand-pipe. 

Rogers Park, Ill.—H. E. Keeler, President, informs 
us that 4 miles of 10 to 6-in. pipe and 25 ft. to the height of 
the stand-pipe are being added. 

Upper Alton, Ill.—An anti water “orks ticket has 
been elected, 
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Winnetka, 1U.—A water supply from the Evanston 
works is under consideration. 

West Superior, Wis.—The works of Superior Light 
and Water Co. have been tested. 

NORTHWESTERN. 4 

Manson, Ia.—Plans for works are to be made by A. 
West, Elgin, Ill. 

Albert Lea, Minn.— Bids for the construction of works 
are asked in another column. 

Northfield, Minn.—M. M. Clark informs us that 
works are being talked of, but nothing definite has been 
done. A Holly pump, located in a flour mill, and a stand- 
pipe give some fire protection, but there are no street 
mains. Press dispatches state that the Council will take 
immediate action regarding works. The town has power 
to issue $40,000 of internal improvement bonds. 

Benkelman, Neb.—'Lhere is talk of obtaining a supply 
connecting with the main line of the Morse irrigation 
ditch. 

Aurora, Mo.—W. R. Hamilton, Clerk, informs us that 
they expect to have works in the near future. 

SOUTHWESTERN. 

Channing, Tex.— Davis & Beard have sent the follow- 
ing: 

Hamlin & Co., Amarillo, Tex., are building works es- 


timated to cost $3.000. A well will be sunk, a windmill 
erected and one line of main laid. Population, i00. 


Dillsburg, Tex.—Wcrks are projected, it is reported. 

Itasca, Tex.—W orks are talked of. 

La Grange, Tex.—The following is from W. H. Lid- 
bethrent, Mayor: 


The town hopes to build combined electric light and 
water-works this summer or fall at an estimated ccst of 
$30,100. A committee bas been appointed to obtain plans 
and estimates. Water may be pumped from the Colorado 
River to a stand-pipe. 


Georgetown, Col.—There is talk of tne purchase of the 

company’s works by the city. 
PACIFIC. 

Ballard, Wash.—Surveys for water-works are being 
made by mill-owners. The latter propose to put in works 
for their own supply, and to furnish, free of cost, power to 
drive pumps for fire protection to the town. The West 
Coast Improvement Co. already furnishes a limited 
supply. 

South Aberdeen, Wash, (Aberdecn P, O.).—It is re- 
ported that B. F. Johnson has let the contract for works 
here. 

Tacoma, Wash,—Nelson Bennett has proposed the or- 
ganiz3tion of ahome water company with a capital of 
$500,000, which should introduce, by pumping, water from 
springs, and agree to sell the works to the city at any- 
time at cost and 8* interest. A special committee has 
been appointed by the council to confer with C. B. 
Wright, of Philadelphia, regarding the purchasing of the 
existing private works. 

Astoria, Ore.—W. EK. Dement, Clerk, informs us that 
the city kas authority to expend $500,000 for works. The 
Columbia Water-Works Co. has offered to sell the city 
their plant for $93,000, but the works are inadequate, and 
the commissioners have not yet decided upon a course of 
action. 

Mt. Tabor, Ore.—The Mt. Tabor Light & Water Co., 
Mt. Tabor Villa Water Co. and Kinzel Park Co. are each 
putting in works. The principal contracts seem to have 
been let. 

The Dalles, Ove.—Bids will be received until May 23 
for the construction of a 370,000-gall. receiving basin, near 
“Mill C?eek, about 4 miles from the city; also for 21,800 ft. 
of trenching for a 10-in. wrought-iron supply main. The 
contract for the above length of pipe has been awarded 
to Wolfe & Zwicker, of Portland, Ore. 

Union, Ore.—The following is from W. T. Wright, 
Mayor: 


The town proposes to build ‘gravity works at an esti- 
mated cost of $20.L00, takirg the scxpply from Catherine 
Creek. PRetween 10,000 and 12,00 ft. of 16-in. mains are 
included in the proposed works. Bends have not been 
voted. Population, 1,200. 


Berkeley, Cal,—Arrangements have been made by a 
company for the construction of a large dam and storage 
reservoir on Pinole Creek in Contra Costa Co. It is said 
that the company will supply manufactories along the 
bay from Point Isabel to Port Costa, and will make a 
proposition to supply Berkeley. 

CANADA. 


Toronto, Ont.—The bid of the Blake Manufacturing 
Co. for a new pump, noted last week, has been accepted. 


ARTESIAN WELLS. 

Charleston, S, C.—The Electric Light Co. is receiving 
bids for a well. 

Greensboro, Ala.—Work has again been started on 
the well here. 

Warsaw, Ind.—The water company will sink a 120-ft. 
well. 

Belleville, IU!.—The weil at the distillery is being 
eunk deeper. 

Tuscola, Iil.—A well is being sunk for the Illinois Cen- 
tral R. R, Co. by the Needham Water-Worke Co., of Chi- 
cago. The latter company states that it is sinking sev- 
eral wells in Chicago. 

Beeville, Tex.—\* is reported that if the well now be- 
ing sunk is successful other wells will be put down. 


Dallas, Tex.—Bids for sinking six wells 1,006 ft., or less, 
in depth, are wanted by the city. 

Halletaville, Tex.—The water-works well having 
proved successful at 345 ft. it is reported that several 
parties will put down wells. 

Waco, Tex.—G. H. Pierson, Chicago, informs us that a 
contract for two wells 1,800 ft. deep has been awarded to 
the Columbus (O.) Drilling Co. 


IRRIGATION. 

Lamar, Neb.—Ata special e'ection the people voted 
$5,200 aid to the Lamar Irrigation Co, which was organ- 
ized last March to develop artesian and , underflow water 
for irrigation. 

McCook, Neb.. The County Commissioners have called 
an election to vote on the issuance of bonds for irrigating 
ditches south of the Republican River and near McCook. 

Pierre, 8S. Dak.—F. Brown, Levi McGee and others 
have appropriated 30,000ins. of water at the Biz Cheyenne 
River and prc pose to construct a canal through the unor- 
ganized counties of Ziebach, Nowlin, Sterling and Stanley, 
the ditch to be known as the Reservation Irrigation 
Ditch. The estimated cost of the ditch is $150,000, 

Whitewood, 8, Dak.—It is reported that Pat Cusick 
will soon begin to construct a ditch 22 miles lorg in Batte 
Co. 

Sweetwater and Uintah Cos,, Wyo.—George A. Crof- 
futt and others have formed the Green River Canal & 
Lana Enterprise Co. for the purpose of obtaining and irri- 
gating 110,000 acres of Government and railway land in 
these counties. Surveys have been made. 

Buena Vista, Col.—Work will soon be started on the 
Warren ditch, which will take water from the Arkansas 

iver, 12 miles from here. Estimated cost, $75,000, 

Logan and Sedgwick Cos., Col.- The Midway Canal 
& Reservoir Co. has been incorporated by J. A. Martin, 
W. H. Wallace and others; capital, $100,000. The company 
proposes to construct a canal, starting from the South 
Platte River on the north side of Logan Co., and eventu- 
ally entering the river in Sedgwick Co. 

Etlensburg, Wash —The Central Ditch Co. proposes to 
construct a ditch from the Yakima River, about 35 miles 
long. Surveys have been made. Bonds to the amount of 
$175,000 are proposed. 

Azusa, Cal.—The people propose to vote on the forma- 
tion of an irrigation district. G.T. Brown is interested. 

San Dimas, Cal,—A reservoir is projected, near here, 
on the San Jose Ranch, which will flood 500 acres, have 
a capacity of 6,000,000,000, galls., and be formed by a dam 
containing 374,000 cu. yds., and three levees containing, 
135,000 cu. yds., of earth. 

San Luis Rey, Cal.—The Libby Irrigation District, 
has been organized with A. McWhirter, Secretary, and 
T. E. Bellina, Ditch Superintendent. 

Phaonia2, Ariz.—The East Riverside Canal Co., re- 
cen.ly incorporated by J. 8. Anderson, A. E. Reid and 
others, proposes to build a dam onthe Gila River and con- 
struct a canal to the Painted Rock range of mountains; 
capital, $250,000; bond limit, $100,900. 


New Companies — Beaver Irrigation Co., Leoti, Kan. 
$10,000; J. M. Holden, Oliver Dickey and others, direct- 
ors. Lost Cafion Reservoir Co., Denver; $100,000; to oper- 
ate in Park Co. New Loveland and Greeley trrigation 
& Land Co., Denver; $125,000; to operate in Greeley Co. 
Coldbrook Flume Co., Coldbrook, Ore.; $5,000; J. W, 
Craik, T. A. Stayton. Rouch Inrigation Co., Pendleton, 
Ore.; F. H. Rauch, F. H. Kearney, N. V. Rauch. Big 
Bend Land & Water Co., San Francisco, Cal.; $2 000,000; 
proposes to cultivate fruits. Algadones Irrigation Co., 
Yuma, Ariz,; J. A. Muir. Los Angeles, Cal.; E, M. San- 
ford, Prescott; A. Carpenter, Yuma. 


SEWERACE AND MUNICIPAL. 

Sewers.—Maine.—Mr. W. E. McClintock, of Boston, 
has completed sewers at Calais, has a contract at St. Ste- 
phens, and has made a proposition to put them in at 
Augusta.——The ccst of a sewer on Main St., Oldtown, is 
estimated at $5,0°0; 1,160 ft. of 8in. pipe at 70 cts., 500 ft. 
of 10-in. at 90 cts., 1,500 ft. of 12-in. at $1. 

New Hampshire .— Laconia will vote May 6 on the pro- 
position to establish a sewerage system. 

Massachusetts .—W oburn is to have a Board of Sewer- 
age Commissioners.——The State Hoard of Health requires 
certain alterations inthe plans prepared by Mr. E. W. 
Rowditch, of Boston, forthe sewerage of Pittsfield.—— 
Worcester is to have a number of sewer extensions; 12 and 
18 in. pipe, 26 « 39 ine. to 32 x 48 ins. brick.—— Middleboro 
has’ voted $5,0C0 additional for sewers. 

New York,—At Buffalo the City Engineer is sreparing 
for work on new sewers, and proposa!s will be advertised 
for very soon.—— Middletown will spend $2,500 on surface 
drains.—— The Rochester council committee on the East 
Side sewer has ayprcved Mr. Gray’s report. Mr. Kuich- 
line’s plans will be used.——Holley wants to build a 
system of sewers.——the Sewer Commission of Wells- 
ville has approved the reports of Mr. R. H. Lee, Village 
Engineer. 

New Jersey.—The ordinance passed by the South 
Orange Village Trustees is said to be illegal, owing to typo- 
graphical errors, and a new ordinance will be prepared. 
——The Plainfield sewerage bill has been signed by the 
governor. 


Pennsyleania,— Punxsutawney is having surveys and 
estimates prepared fora system of sewerage. If too ex 
pensive for the borough a franchise will be granted toa 
company.—— Reading has appropriated $23,000 for sewers. 

Virginia,—Roanoke. The City Engin-er estimates the 
cost of the intercepting and cverflow sewers proposed 
by Mr. Hering at about $91,500. The former would be 
8,250 ft. long. The National Sewerage Co.'s prices for the 
West system are $8,500 per mile for 10 miles, $5,000 per 
mile additional, 25 cts. per cu. yd. additional for rock ex- 
cavation. The Street Committee of Manchester has re- 
commended that Col. G. E. Waring be engaged to prepare 
plans for sewerage. A preliminary expenditure of $30,000 
is proposed. 

Ohio,.—Columbus. The cost of sewerage for the West 
Side is estimated by the city engineer at $225,800, Alli 
ance. It is proposed to spend $3),0000n the sewerage of 
the Ist and 2d wards. Hamilton. The subject of sewer- 
age is being discussed; for particulars address Mr. L., 
Dillon, City Engineer. 
system of sewerage. 


Butler has adopted plans fora 


Illinois.—Bids for the largest sewer contract ever 
offered in Chicago have been advertised for. Superin- 
tendent Cheney has been at work on the plans for a long 
time. The sewers are on West 4‘th St., from the river to 
Division St., 9 ft, diameter; from the river to Kedzie Ave., 
on Diversey St , 7% ft. diameter, and on Armitage roa, 
from Kedzie to Columbia Ave., 4% ft. diameter, The de- 
partment estimate is above $600,000. Winnetka. The 
new Board of Village Trustees will probably take steps to 
provide a system of sewerage 

Missouri.—Kansas city. City Engineer Butts has pre- 
pared the ordinar ce for the O. K. creek sewer; it will be 
4,309 ft. long. 

Oregon.—The Street Committee of Baker City has re 
ported that the cost of a sewerage system as proposed will 
be about $30,000. 

California —Mr. G. A. Atherton, City Engineer of 
Stockton, states that $85,000 have been voted, and he is 
now preparing plans for main sewers and a pumping 
plant, and flush tanks at all dead ends. No rainwater 
will be admitted. The sewage will be discharged into the 
San Joaquin River, or used for irrigation between the 
city and river. 

Streets. — Maine.—About 1% miles of macadamized 
streets will be built at Auburn. Aspinwall & Lincoln, of 
Boston, are the engineers, and Mr. Geo. S. Staples, of 
Portland, has the contract. 

New York.—Buffalo. The City Engineer has been di- 
rected to prepare and submit to the council specifications 
for stone block pavement on concrete, and for asphalt 
pavement. 

New Jersey —Atlantic City proposes to expend $200,000 
on the construction of two main avenues, 

Maryland,—The Baltimore Council Committee on high- 
ways has prepared a schedule of the street paving to be 
done with the funds available from the $5,000,000 loan. 
Asphalt and Belgian blocks are to be used. 

Ohio.—Cincinnati, The engineer of the Board of Public 
Improvement has submitted a statement showing that 
the cost of paving under the Pavement Act will be nearly 
$1,(:00,000. 

Indiana,—Indiapapolis. The Board of Public Works 
willexpend $240,000 on asphalt pavements, the city paying 
about $48,000. 

Iilinois.—Danville will lay a large amount of brick 
paving and the City Clerk has been directed to advertise 
for proposals. 

Iowa,—The Moline Council Committee on Paving will 
use Le Claire brick for the first and Bardolph brick for 
the second course. Oskaloosa has appointed a commit- 
tee to examine the brick pavements of other cities. 

Oregon.—Eugene will =xpend $10,000 on street work. 


Montana,—The paving question is under discussion at 
Butte. 





California,—The Superiutendent of the San Francisco 
Street Department estimates the cost of the work for the 
fiscal year at about $660,000, 

Bonds.—Ogden, Utah; $100,000, 6x, for public improve- 
ments. Omaha, Neb.; $100,010 tor sewers. Van Wert, 0.; 
$150,000 for paving. Fall River, Mass.; $50,000 for sewers, 
$25,000 for paving. St. Louis Co., Minn.; $30,000 for roads 
and bridges; bids received until May 15 by the County 
Auditor, at Duluth. Charlottesville, Va.; $12,000 for pub- 
lic improvements. Woonsocket, R. I.; $200,000 for sewers, 
$100,000 to enlarge water-works. Watertown, Mass.: 
$100,000 for sewers. Warren, O.; for sewers. Fort Ed- 
ward, N. Y.; $20,000 for paving. Williamsbridge, N. ¥.3 
$40,000 for streets. ’ 

Street Cleaning.—The Boston. Mass., City Council bas 
made an appropriation and adopted a system of street 
sprinkling, weeping by hand and machine, with a patrol 
system similar to that now in operation in New York. At 
Buffalo, N. Y., the contract for street sweeping has been 
awarded to the Barber Asphalt Paving Co. at $33, $62.40 
and $78.07 for sweeping one, twuor three times per week. 

Gas.-The Gas Commission, New York, N. Y.. has 
awarded contracts for the different districts at the prices 
given on p. 411. 


Garbage Disposa).—A large garbage crematory is to be 
built on the lake shore, about 13 miles north of Milwaukee, 
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Wis., where, it is probable, the garbage from this city 
will be disposed of. The new crematory company is or 
ganized under a law recently passed by the Legislature. 
It will be reached by water, and vessels will carry the 
garbage from Milwaukee and possibly from other cities 
for disposal. 


ELECTRICAL. 


Electric Light.--New plints or extensions of existing 
systems are reported as probable in the following places: 
Harlan, Ia., address F. L. Burrell, of Fremont, Neb.; Red- 
lands, Cal.; Central Falls. R. 1.; Wilmington, O.; Bee- 
ville, Tex.; Thompsonville, Conn , address W. G. Bush- 
nell, of New Haven; Santa F4, N, Mex.; Mansfield, O., 
address the Electric Street Ry.Co.; Lake Charles, La.. ad- 
dress A. L. Roberts; Charlestown, W. Va., address the 
City Klectric Light Co.; Chattanooga, Tenn., address 
Hartford, Herbert & Co.; Ennis, Tex., address M. 
Latimer, Mineola, Tex.; Newport News, Va., address 
the Newport Light & Water Co.; Norfolk, 
Va., address G. W. Taylor; Rardstown, Ky., ad- 
drees A. R. Carothers; St. Clairsville. W. Va.; Broken 
Bow, Neb.; St. Ignace, Mich.; Roseland, Nl.; Worthing- 
ton, Minn., address F. Lewis; Greenville, Pa.; Merrick- 
ville, Ont,; Tarkio, Mo. 

Chicopee, Mass.—The city has contracted with J. W. 
Cumnock for 1,000-c. p. lights burning until midnight on 
dark nights at $83 each a year. 

Bath, N. ¥.--The Western Electric Co., of Chicago, has 
contracted with the town to furnish 38 arc tights of 2,000 
c. p. burning until 1 a. M, 20 nights in every month, for 
$66 per light per year. 

Baton Rouge, La.—Bids are wanted by the city for 
furnishing 2,000-c. p. lights on a 5-year contract. 

Newport, Ky.—The city has contracted for 108 arc 
lights for 15 years with the Suburban Electric Iluminat- 
ing Heat & Power Co. The price is $8.33 per light per 
month. 

Peoria, Tlul.—Bids for furnishing from 300 to 400 arc 
lights on a 5-year contract were recently opened here. The 
Jenney Electric Light & Power Co. offered to furnish 
them at $90 a year and the Fort Wayne Co. at $85 The 
contract was awarded to the former as they used a better 
lamp than the Fort Wayne Co. 

Vassar, Mich,—The bill authorizing Vassar to issue 
$10,000 of bonds for an electric light plant has been signed 
by the governor, 

New Companies.—Creaghead Engineering Co., Cov- 
ington, Ky.; capital stock, $25,000; incorporators, H. D. 
Emerson, T. J. Creaghead, C. L. McCrea and others. San 
Jose, Cal., Light & Power Co.; capital stock, $65,000; W. 
W. Gillespie, Secretary. Exeter, N. H., Electric Light & 
Power Co.; R, P. Thompson, Superintendent. Electric 
Fiber Carbon Co., Detroit, Mich.; capital stock, $200,000. 
Bay County Electric Co., Bay City, Mich.; capital stock, 
$20,000. Dillon Power & Light Co., Dillon, Mont.; capital 
8 tock, $20,000. Seibold Electrode Mfg. Co., New York. 
N. Y.; capital stock, $100,000. Northwest Electric Engi- 
neering Co., Portland, Ore.; capital stock, $10,000, Edge- 
wood, Pa., Electric Light, Heat & Power Co.; 
capital stock, $1,000. Keystone Electric Co., Erie, Pa.; 
capital stock, $25,000. Belt Creek Water, Electric Light 
& Power Co., Great Falls, Utah; capital stock, $25,000. 
Ocean City Light, Heat & Power Co., Ocean City, N. J.; 
capital stock, $40,600; incorporators, J.G. Adams, Linwood, 
N. J., J. F. Adams and R. H.Thorn, of Ocean City. Union 
Power Co., Portland Ore.; capital stock, $150,000; direc- 
tors, J.B. Hammond, FP. F. Morey and others. Are & 
Incandescent Light Co., San Francisco, Cal.; directors, J. 
P. Martin, F. M. Pickering, A. J. Bowie and others. 
Millersburg, Pa.. Electric Light, Heat & Power Co.; capi- 
tal stock, $13,000 ; President, J. H. Rowe. 


CONTRACTING. 

Timber and Iron.—Proposals for furnishing materials 
for improving St. Mary's River, Mich., were opened 
April 21 by Col. O. M. Poe, U. 8. Engineer Office, Detroit, 
Mich. Theqnantities are as follows: 462,000 ft. B. M. of 
white or Norway pine timber and plank, 72,000 ft. B. M. 
of hemlock timber, 92,500 ibs. of drift bolts, 10,000 lbs. of 
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spikes. The bidders are all Michigan firms. 
Pine. Hemlock. Total. 
W. H. Killmaster & Co., Kill- 

RO eS eS $22.00 $13.50 $15,186 
R.J. Cram, Detroit.............. 26.00 15.00 17,592 
J. W. MeGinn, Cheboygan...... 28.00 15.50 18,702 
E. D. Weimer, Ludington...... 26.25 ee 12,127 

Bolts. Spikes. 
cts. cts. 
Fletcher, Jenks & Co., Detroit 2% 2.53 2,218 
Mich. Bolt & Nut Works....... 22 2.2 2,255 
J. W. MeGinn, Cheboygan. 3.3 32 2,447 
EK. D. Weimer, Ludington..... ; - wee 2.65 2.716 
R. J. Cram, Dotroit............ 40 4.0 4,100 


Dredging.—The contract for dredging in Darien har- 
bor, Brunswick harbor and Jeky!l Creek, Ga., has been 
awarded by Lt. O. M. Carter, U. 8. Engineer office, Savan- 
nah Ga.,to P. Sanford Ross, Jersey City, N. J., at 23, 24% 
and 24 cts. per cu. yd., respectively. The work includes 


190,09), 55,009 and 10,000 cu. yds. of material. 
he contract for dredging 45,000 cu. yds., in Salem har- 
bor. Mass., has been awarded by Lt.-Col. S. M. Mansfield, 
U. S. Engineer officer, Boston, Mass..to A. A. Wright. 
The following proposals have been received by Capt. D.C. 
Kingman, U.S. Engineer officer, Oswego, N. Y.: For 100,- 


ENGINEERING NEWS: 


000 cu. yds. in the harbor at Charlotte, N. Y.: W. J. Daley, 
Ogdensburg, N. Y., 11.9 cts. per cu. yd.; J. & T. Conlon, 
Thorold, Ont., 12 cts.; W. S. Malcolm, Oswego, N. V., 13% 
ets.; E. J. Hingston, Buffalo, N. Y., 13% cts.; E. H. French, 
Fulton, N. Y., 20 cts.;"P. J. Brumelkamp, Syracuse, N. Y., 
23% cts.; Carkin, Stickney & Cram, East Saginaw, Mich , 
25 cts. For 30,000 cu. yds. in harbor at Oswego, N. Y., E. 
J. Hingston, Buffalo, N. Y., 23% cts. 

Jetties.—Galreston, Tex.—The contract for harbor 
improvement has been awarded to O'Connor, Laing & 
Smoot, of Dallas, Tex., at $3,469,710. The list of bids was 
given on p. 360. 

Sewers.— West Newton, Mass,—Contracts for sections 
1,2and 3o0f the Newton sewerage system were awarded 
April 25 by Mr, A. F. Noyes to James Killian, of Brighton, 
Mass, 
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Sewer Pipe.— Dayton, O.—The contract for 14,00 ft. 
of 18-in. pipe has been awarded by Mr. J. B. Thomas, 
governor of the National Home, between the L. U.Walker 
Mfg. Co., Walker, O.; L.H. McCamon & Bros., Cincin- 
nati, O.; Freeman Fire Clay Co., Cincinnati, and Amer- 
ican Sewer Pipe Co., Akron, O., at 51 cts. per lin. ft! for 
pipe, and $2.29% each for branches. 

Atlanta, Ga.—The sewer committee has awarded the 
contract for furnishing pipe to Sciple Bros., of Atlanta. 


Street Work.— Portland, Me.—The street committee 
has awarded contracts as follows: Granite block paving, 
E. B. Mallet, Freeport, $1.16 per sq. yd.; flagging, E. B. 
Mallet, 31g cts. per sq ft.; monuments, Mannix Bros., $3 
each; bricks, M. Hamblet, $10.50 per 1,000 for brick for the 
Tibbetts brick. 

Buffalo, N. Y¥.—The City Engineer has received the 
following proposals for repairing asphalt pavements: Buf- 
falo Paving Co., $1.29 per sq. yd. for surface alone, $2.35 
for filling holes in concrete and resurfacing, 5 cts. per lin. 
ft. for coating gutters, 15 cts. per sq. yd. for replacing stone 
along railway track; Barber Asphalt Co., $1.65, $2.50, 5 
cts., 24cts. German Rock Co., $1.73, $2.93, 33 cts., 39 cts. 


Paving Blocks.—Gloucester, Mass.—The Highway 
Committee has awarded the contract for 240,000 blocks to 
the Lanesville Granite Co., at $48 75 per 1,000. J.J. Ver- 
non bid $48.83, and the Cape Ann Granite Co., $48.93. Con- 
tracts for laying paving were let to S. D. Payson and 
Wm. Gore & Co., at 20 cts. per sq. yd. 

Louisville, Ky.—The contract for 10,000 tons of granite 
blocks was awarded by the City Engineer, April 25, to W. 
F. Harris. of Louisville, at $6 65 per grosston. G. W. 
Johnson, of Lithonia, Ga., bid $6.78, and the Winnsboro 
Granite Co., of Charleston, 8S. C., $7. 


PROPOSALS OPEN. 


Street Work.—Chelsea, Mass.—About 1,900 sq. yds. 
of block paving. C. H. Black, Superintendent of Streets. 
May 8. 

Clinton, Ta.—Brick pavement; 36,000sq. yds. en May 
12, and 30,000 sq. yds. June 9. Specifications can be ob- 
tained from C. P. Chase, City Engineer. Peter Matzen. 
City Auditor. 

Belleville, N, J.—Macadamizing Belmont Ave.; 440 
cu. yds. of trap rock 4 to 8 ins. wide, 260 cu. yds. 1%-in. 
broken stone, 13cu. yds. of screenings. James Comes- 
key, Township Clerk. May 5. 

Sewers.— Gravesend, ‘V. ¥.--Cement pipe, cast-iron 
flushing main, hydrants, etc., on Coney Island. The Board 
of Health, W 8th St., Coney Island. May 4. 

North Yakima, Wash.—Plans and specifications on 
file. F. M. Spain, City Clerk. June 15, 


Railway.—Grading. timber work and cross-ties for 
completion of Louisiana & Arkansas R. R, from Trippe, 
Ark., to Delhi, La., 81 miles. W.C. Agnew, Chief En- 
gineer, Central Louisiana Improvement Co., Martin 
Block, Little Rock, Ark. May 18. 

Paving Blocks and Sewer Pipe.— About 100,000 gran- 
ite paving blocks, 750 cu. yds. sand, 1,400 lin. ft. of terra 
cotta pipe, for the New York Navy Yard. Edwin Stewart, 
Paymaster-General, U. 8S, N., Navy Department, Wash- 
ington, D.C May 5. 

Dredging.—At the harbor of Hamilton, Bermuda. 
Plans, etc., at the office of the British Consul, New York. 
The Colonial Secretary, Hamilton, Bermuda. July 14. 
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Reservoir.—Dalles City, Ore.—Receiving basin of 
370,000 galls. capacity, near Mill Creek; 140 tons of 10-in. 
wrought-iron pipe and fittings; 21,800 lin. ft. benching. 
C. L. Phillips, Secretary, Water Commissioners. May 24. 


MANUFACTURING AND TECHNICAL. 


Locomotives.—The Brooks Locomative Works, Dun- 
kirk, N. Y., have an order from the Cleveland, Cincinnati- 
St. Louis & Chicago for2 ten-wheel passenger engines, 66- 
in. drivers and 135,000lbs. weight; 12 ten-wheel freight en- 
gines, weighing 132,000 lbs., and 6 six-wheel switch engines, 
weighing 98,000 Ibs. The Schenectady Locomotive Works, 
Schenectady, N. Y., have delivered 6 switch engines to the 
Southern Pacific. A switch engine is wanted by A. L. 
Roberts, Lake Charles, La. 

Cars.—The Gilbert Car Co., Troy, N. Y.. has an order 
for 5 parlor cars and a baggage car for the Southeastern 
Ry., Englaud. The Terre Haute Car Works, Terre Haute, 
Ind., is building 500 stock cars for the Pennsylvania. The 
Barney & Smith Mfg. Co., of Dayton, O., has an order for 
45 passenger cars and a number of freight cars for the 
Northern Pacific. The Pullman Car Co., Chicago, Iil., 
has completed 1,000 box cars and 50 stock cars for the 
Philadelphia & Reading. The Peninsular Car Works, 
Detroit, Mich., have aa order for freight cars for the North 
ern Pacific. Dougal & Co., of Milton, Pa, are buildiag 
1,000 gondola and 200 hopper coal cars for the Philadelphia 
& Reading; they. are all fitted with the Van Dorston 
coupler. The Western Grain Transportation Line, of 
Chicago, has been incorporated to build cars and operate 
transportation lines; incorporators, F. L. Joy, A. S. Polk 
and Charles S. Holt; capital s ock, $50,000. 

Railway Signals.—The Pennsylvania is putting in an 
extensive interlocking switch and signal plant at its new 
Jersey City terminal. The Philadelphia & Reading is 
said to have adopted a plan of showing a blue light for 
ten minutes after a passenger train has passed a station, 
and then a white light. The Carlton-Johnson Railway 
Signal Co. has been organized in Georgia by Virgil Pow 
ers, H. L. Johnson and J. A. Carlton; capital stock, 
$100,009. 

Car Coupler.—A test of the Weeks automatic link and 
pin coupler was made recently on the Ulster & Delaware. 


Spiral Weld Pipe.—The Spiral Weld Tube Co., of Or- 
ange, N. J., has an order for several miles of pipe for the 
Jeddo Tunnel Co., of Pennsylvania. 


Companies,—Washington Fireclay Co., of Tacoma, 


Wash.; president, W.S. Bowen; capital stock, $590.00. 
Patterson Gas Governor Co., of New York, N. Y.; A. J. 


~ Campbell, B. E. Patterson and R. L. Darragh; $100,000. 


American Steel Wheel Co., of Jersey City, N. J.; $606,000. 

Weeks Automatic Car Coupling Co., of New York, N. Y.; 
Clayton Weeks, of Hobart; Charles Bray, of Kingston; 
B C. Andrews, of New York; $100,000. Toledo Bridge Co., 

of Toled», O ; James A. Huston, E. B. Smith, G. P. Wad- 
dorf; $100,000. Turner Beard Brake Co., of Covington, 
Ky.; J. W. Bryan. J. O. Hara and 8. PD. Rouse; $100,000. 
American Nut Lock Co., of St. Louis, Mo.; President, J, 
A. Inslee. G. G. Lane Car Coupler Co., of Prosperity, 8. 
C.; President, J. M. Wheeler; $250,000. Pacific Paving 
Co , of Salt hake City, Utah; James Glendenning and G. 
S. Erb, of Salt Lake; J. H. Swift and A. C. Bassett, of San 
Francisco, Cal.: $100,000. Long Island Ferry & Transporta- 
tion Co., of New York, N. Y.; F: M. Kelley, E. W. Mc- 
Clave and Wm. J. Kelly; $100,000. 

Metal Market Prices.—Rails.—New York: $30.75 to 
331; old rails, $24.50 for iron and $17 for steel. 
Pittsburg: $30; old rails, $23 to $24 for iron and $17 to 
$17.50 for steel. Chicago: $31; old rails, $22.75 for iron 
and $15 to $16 for steel. 

Track Materials.—New York: steel angle bars, 1.7 to 
1.8 cts.; spikes, $1.9 to $1.95; track bolts, 2.65 cts. 
with square, and 4.85 cts. with hexagon nuts. Pitts- 
burg: splice bars, 1.85 to 195 cts. for iron or steel; iron 
or steel spikes, 2.05 cts.; iron track bolts, 2.8 cts. with 
square. and 2.9cts. with hexagon nuts. Chicago: splice 
bars, 1.85 to 1.9 cts. for iron, 2 to 2.05 for steel; spikes, 2 
to 2.1 cts.; track bolts, 2.8 to 2.9 cts. with hexagon nuts. 

Foundry Pig Iron.--New York: $14 to $16. Pitts- 
burg: $14 to $16. Chicago: $14.75 to $16. 

Pipe.—Cast iron, $25 to $30 per ton. Wrought iron, dis- 
counts as follows, at Pittsburg: 5744 and 50 per cent. on 
black and galvanized butt-welded; 674% and 55 on blaek 
and galvanized lap-welded. Casing, 55 per cent. 

Lead,—New York: 4.25 cts.; Chicago: 4 to 4.1 cts.; St. 
Louis: 4 to 405 cts. ; 

Structural Material._New York: beams, 3.1 cts.; 
channels, 3.1 cts.; angles 1.95 to 2.1 cts.; tees, 2.45 to 
2.75 cts.; sheared iron plates,2 to 2.25 cts.; steel plates, 
2 to 2.15cts. for tank, 2.3 to 2.6 cts. forshell, 2.5 to 2.7 cts. 
for flange, 3.75 to 4.25 cts. for firebox. Pittsburg: beams, 3.1 
cts.; channels, 3.1 cts.; angles, 2.05 cts.; tees, 2.65 cts.; 
universal iron mill plates, 2.1 cts.: sheared steel bridge 
plates, 2.3 cts.; refined bars, 1.85 to 1.9 cts.; steel plates, 
2.1 to 2.15 cts. for tank, 2.45 to 2.5 cts. for shell, 2.7 cts. for 
flange, 3.9 to 4.25 cts. for firebox. Chicago: beams, 3.2 cts. ; 
channels, 3.2 cts.; angles, 2.25 to 2.3 cts.; tees, 2.6 to2.7 cts.; 
universal piates, 2.3 to 2.4 cts.; sheared plates, 2.5 to 2.6 
cts. for iron and 2.6 to 2.7 cts. for steel; steel plates, 2.6 to 
2.7 cts. for tank, 3.25 cts. for shell, 3.5 cts. for flange, 4.25 
to 5.5 cts. for firebox; boiler rivets, 4 to4.25 cts, 








